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FOREWORD 



This curriculum guide was formulated by a committee under the auspices 
of the Missouri Council for Industrial Arts Education. In preparing and 
puhlishin^ tht* curriculum guide, the appointed committee, cooperating 
with .supt»rvisory pt*rsonne! of the State Department of Education, worked 
toward the goal of initiating and improving woods and wood technology 
instruction in Missouri. 

The guide is designed to aid teachers in establishing course objectives 
and course content, as well as planning teaching methods and evaluation 
procedure. U is intended that the individuals and groups that review and 
use this publication will find the suggested content, activities and teaching 
aids presented in a manner that will enable the user to adopt or adapt them 
in a meaningful manner. 

The t>ackground experiences of the members of the woods and wood 
technology committee included a variety of teaching experiences and 
educational quaIifica|jons so necessary in formulating a functional 
publication c»f this type. The donation of time and effort by committee 
members indicates the importance they place on woods and wood 
technology ^'n industrial arts and in the overall education program. Special 
recogniticm also goes to the state and national professional industrial 
education organizations whose materials were reviewed. 
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INTRODUCTORY COMMENTS FROM 
THE WOODS CURRICULUM COMMTTTEE 



It is the opinion of the Woods Curriculum Committee that Industrial arts woc^working in Missouri 
has primarily and traditionally been directed toward only d»e area of the vast forest prcnlucts 
industries, that of furniture and cabinet consuucUon. Pabrkraticm of tai^ products such as furniture 
or cabinet work is expensive, time consuming and has limited the viewpoint of Uie general education 
industrial arts woodworking student and his investigations into <^er equally important areas of 
forest priKluct industries* 

The continued production of Hnished products in the varknis process areas is still the best method 
to motivate and hold the interest of our woodworking students. A comprehensive approach is 
recommended which will necessitate the construction of smaller products but will permit inve^i- 
gations in at tea^ three or more of the seven process areas liirted in the wowls curriculum guide. 
Conventional manipulative woodworking activities have not been removed in this approach but are 
included in their proper perspective according to the level of instruction and units covered. 

Related information, sequence studies and drawings in each of the proc^ -reas have been 
included in the curriculum gukie giving suggest^ methcKis, techniques, procedures, equipment and 
supply sources. This guide will aid the teacher in broadening the scope of his or her industrial arts 
woodworking curriculum. 

Several of the process areas listed in the guide could lend themselves very well to the 
material-science approach rather than the product oriented approach. It is the committee's opinion 
that industrial arts woodworking should continue to have a product orientation, especially in Levels 
MIL 

Each of the areas included in the guide has a complete set of equipment drawings to enable the 
indu&trial arts teacher and/or students in Levels HI and to fabricate and as^mble the prcnress 
equipment for use in the industrial arts laboratory. Level III and IV students shouM welcome the 
opportunity to re-design and/or construct equipment useful to their class activities. In the teacher 
preparation programs of the undergraduate, selected process equipment may be constructed in a 
college or university special problems or investigation type course. For the postgraduate, it is 
suggested th&t the teacher take advantoge of in-service type wori^shops being held to familiarize 
teachers wilh the various process areas covered in the guide. 

Equipment can presently be purchased for all of the prmress areas with the excei^ton of the Wood 
Plastic Composition (WPC) unit. School equipment and machine suppliers have indicated that this 
and other specialized pieces of equipment are now being developed and should be available in the 
near future. Adaptation of existing equipment can make this a worthwhile experience for teachers 
and students. 

The unit method presently being used to teach industrial arte woodworking ^furniture making) can 
still be elected by Level III ch* IV students to c<mtinue his educational manipulative experiences and 
investigations in greater depUi. It is aim possible to add one or more of the c^er process areas to 
enrich the traditional approach in the teaching of industrial arte wocMiwoi^ing. 

The committee urges you to carefully read and study the entire guide and weigh the advantage of 
this ' general shop" type of approach to the teaching of industrial arts woodworking* particularly 
in Levels I and n. 
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POINT OF VIEW AND OBJECTIVES 



A prtncifMl purpowe of American education is to assist each individaal in his devetopment as a 
productive member of society. The achievement of this purpose enables him to provide for his baste 
need- . to produce more th^n he consumes, and to contribute more than he receives. It also involves 
the development of ideals and goals, the acceptance of social responsibility, and the acquisition of 
desirable charactc'r traits. 

Behavorial changes within the individual are effected through experiences and the interpretation 
of these experiences. The experiences provided by the school permit one to acquire the skills and 
knowledges which allow th» individual to develop to his maximum potenikil with profit to himrolf and 
society. The learner's interpretation of these educati<mal experiences provkle for the further 
development of desirable character traits which lead to the wise applkatton of the acquired skiUs and 
knowledgt>s. 

Industrial arts contributes to the purpose of American education by aiding individuals as they gain 
an understanding of their industrial-technologkal environment. In order that each individual may 
understand and learn to exercise some control over this environment, experiences in industrial arts 
must be an integral part of the overall educational program for all students, both hoys and girls, and 
should be available at all grade levels. The importance of this experiei^ is rect^nised in Missmiri 
where credit in the practical arts, which includes industrial arts, is a secondary school graduation 
requirement. 

industrial arts education provides an opportunity for indivMuals to participate in direct experiences 
involving industrial skills and processes which foster an awarene^ of indu^ry in American culture. 
These experiences are concrete, meaningful, and educatiimal as they aid the individual in 
understanding abstract ideas. These experiences provide opportunity for an individual to af^ly 
mathematics, science, art, language arts, and other school subjects in purposeful situations. 

Through the application of grouping and special instructional techniques, industrial arts in the 
secondary schr can be organized to meet the needs of students of varying abilittes. Individuals 
expecting to enter professional occupations as well as future industrial woikers shonki benefit from 
industrial arts experiences. The need for industrial arts instruction has little relationship to the 
economic status of the student. Every person must be aware of and familiar with the a>ncept8 taught 
in industrial arts education if he is to live effectively in our industrial maciety. 

Industrial arts education aids in the di»;overy and development of personal interests, aptitudes, 
creative thinking and technical abilities. Responsible and resourceful actions and judgements are 
matured through problem solving and self-expression in an environment related to industry. The 
futurt> scifnlist or engineer may learn to solve technkal problems, and the future technkian or 
craftsman may devlop skills and related understandings bi industrial arts cmirses. 

Rcali«^k objfctives. cioariy stated, are essential to a sound program of industrial arts education. 
The following Htatements of purpose are fundamental to quality industrial arts education as it 
prnvidos opportunities for students to: 

Dv^vlop m Imiu^ and eti4erMaiNNi« of teeiii, iiiariifam. ouNniab, and processes as fiwy leiaie la die proditctlMi sad 

The fjeld of industrial arts education is concerned with the study of materials and ptwesses of 
industry and the creative use of design. Students of industrial arts education have an opportunity to 
gain a better underi^tanding of mass production, automation, and other industrial methods if they 
actively participate in meaningful experiences dealing with the manufacturing of consumer goods, 
utilization and generation of energy as well as the servking. testing, and repairing of industrial 
products. 
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Dfaemifr md drirktti abtttim^ afUft^fh ami ^tetrttb rvteed %o the tei^^lrtd {Nttti^m ftttd ^q^id wleiif^ 



Oppitrtuniti^fi for students to have experiences whieh annini in the discovery of abiiiUefi and to 
develop their pcHentialitiefi to the M\v«i is essential to the bask education of all youth. Allowance fur 
differ -fices of abilities, interests, and needs should be incorporated into the curHculum offerings so 
the student can better assess his abilities and interests fcH* makiAK an occupational chokre, 
understanding his environment, and preparing himself to meet the changing demands of a 
technological society. 



D^dop hmk «Utt« hi liic Mfe and proper me of tadasitfad osaterlak, taab, «MrliittM« sad piormsM. 

Students are provided with experiences which help them develop basic skills relevant to industrial 
production: and servicing through these experiences, students gain a basis for making ctccupational 
choices. In addition, the skills provide a basis for a specialised cK^upational preparation. Many 
workers of the future will be required to train and retrain for different occupations during their 
lifetime. Fundamental skills and knowledge in diversified areas is most essential if this {^training Is 
to be accomplished in an efficient manner. 



Develop |mbfe8i*ml%teg mi cn^ir dt^tett refaatog to d^ toob^ « acMa gs» mate t tofe i, pmcMses* ami imAirls of 

bMlill4f5 • 

The industrial arts education program provides opportunities for solving various r-'ies of technical 
problems through experimentation and research as well as project planning and construction. The 
industrial arts laboratory setting provides an environment whkrh makes possible a concrete, 
understandable approach to teaching problem-solving and critical thinking. Problem-solving in 
industrial arts education involves creative thinking and provides experiences which allow students to 
find solutions to problems and to evaluate the effectiveness of these solutions. 

A brief overview and specific applicable objectives for Levels I-IV may be found on pages 1-3, 
immediately preceding the Student Activities and Teacher Techniques section. 

*Taken from the Handbook for Industrial Arts Education, Missouri l^ate Department of Education, 
1969. 



Lefii!;laiire (\msideration 

The definition of vocational education in Federal legislation was supplemented to include industrial 
arts education in 1973. The Federal Register, Vol. 38 No. 244- Wednesday, Nov. 21. 1973. carriers the 
rules and regulations for this legislation. More speciHcally these rules and regulations indicate that 
industrial arts educational programs, shall be designed to: 

'Mi) Assist individuals in making of informed and meaningful occupational choices. 

<ii) Prepare individuals for enrollment in advanced or highly skilled vocational and tt^chnical 
educational program^/' 

Both of these objectives are included in the previously stated objectives quoted from the Handbook 
for industrial Arts Education, 
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IN ! RODUCTION TO WOODS AND WOOD TECHNOLOGY 

\V(hk1 h man*s most inttmato material. He is in daily contact with it in some form throughout his 
lift'. VViHHi IS tht' major matert'il in hi^ home, his furniture, his newspapers, magazines and books, 
and in mort^ than A,(MM) tither products made for his necessities, ccmiforts and pleasures. 

WcmkI in all formn is an intriguing material. All who woit with it are constantly challenged by its 
many pniiH^rties. uses and vas<t pcHentiais: they are stimulated by wood's beauty, warmth and (^er 
charai*u*nstics that many materials so often imitate, but never equal. 

W(nk1 is not a material of the past. It actively serves the present, and offers hundreds of untapped 
uses fur the future. Only by proper instruction in both the classrcM>m and laboratory manipulative 
ex|H'ricnceM in the basic properties and current uses of wood can the im^rtance and potentialities of 
wiHid 1h* recognized. Wmniworking classes should offer sound, fundamental knowledge that is 
applirahU* to modern living. 

Tht* systt'matic study of industry and technology is an essential part of the education of all youth 
from ihv <*k*nu*ntary schiml through college. At each educational level, the subject is organized to 
take advantage 4if the interest and needs of the students. 

Th«* varutus levels. MV. referred to in this woodworking guide has reference to the re-alignment of 
industrial arts curriculums developed by the various Curriculum Devetopment Committees. A brief 
summary of the chart found in the bulletin Handbwk for Industrial Arts Education. Missouri jSiate 
Department of Education, p. 2-2, 1969. follows: 

Level I. exploratory industrial arts (general shop), should be required in the middle and/or junior 
high .school. The course is exploratory in nature and provides an opportunity for all students to 
become oriented to a number of content areas in industrial arts. 

Level II courses are designed as elective education beginning at the ninth grade and are built upon 
the exploratory experiences provided at Level I. These courses promote unique interests, needs and 
abilities of individuals rather than those common to all. 

U«vel III courses are advanced technical courses designed to provide experiences in a rather 
speciaiized phase of a single content area of indu^rial arts and must, or shouki 1^ preceded by a 
Level II course in the same content area. Althmigh these courses are quite specialized, their primary 
purpose is to meet the more unique interest and needs of the individual and not to prepare him for a 
specific occupation. 

Level IV courses should meet the specialized needs of youth. The strength of industrial arts 
offerings at this level is in its adaptability to new conditions and new circumstances. 

The seven selected process or content areas of woods and wood technok^ that made up the 
curriculum guide are presented in a brief overview on the following pages and illustrate applicable 
ti*chniques, processes and prcKiucts for your industrial arts woodworking curriculum. 
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WOODS AND WOOD TECHNOLOGY: 
TECHNIQUES. PROCESSES AND PRODUCTS 



KWOODLAMmATION 

Wood lamination is not a new process, however many oi the applications of the current techniques 
of laminations are relatively recent In origin* Stacked wooo veneers are capable of being bent and 
glued to conform to a surface whkh has a marked curvature «\s illustrated in F^re 1-1. Laminates, 
flat or curved, are fabricated by sandwkhing adhesive covered veneers in a mold or form and bonded 
under pressure. Laminates are under internal stress at all limes and like solid wockI reacts to 
humidity in an expanding or contracting movement, therefore making it necessary to design the 
form« mold or caul to the Hnal equilibrium moisture content shape of the finished product. 

Lamination is imfK^rtant to the industrial arts woodworking student because of the design 
possibtitties it offers. The process permits designs which are lighter in weight* exceptionally strong 
and much less wasteful wood than products constructed from ^sUd wood. Lamination provides an 
opportunity for the indent to improve an important natural material without sacriHcing its inherent 
l^auty and without undue waste of materials. 




LsiiifaiatedNa^ifolder with Jig sad li la^Tr^ widi Jisaiid nstises|Flg.2} 

The individual industrial arts woodworking student wili find the possibilities of womi laminations 
fascinating. The laminated napkin hokler <Fig. I) has been selected as a product, or as a guide for 
products to be developed in Level 1. The in*out tray (Fig. 2) has been developed to challenge the Level 
II industrial arts student in his first year of woodworking* The in-out tray will intriKluce the student to 
a more complex product than the napkin holder and combines laminated components with solid wood 
construction. Level III and IV woodworking students will discover the area of wood laminations to be 
a challenge to their creative abilities and a continued development of their manipulative skills. 

IL PEG DIFFUSION 

PE(J (polyethylene glycol) treated wood is permanently kept from shrinking* swelling or warping 
regardless of the atmospheric humidity to which the finished product will be subjected. PEG, a white 
waxlikt* material developed by Forest Products Laboratory at Madison* Wisconsin, when properly 
diffused into individual wood cell lumens and walls will have a bulking effect that tends to stabilb.e 
wood in use. This treatment allows various species of wood with different specific gravities to be 
combined in a single product. 

Green wood or wood with a moisture content above the fiber saturation point* treated in a 30-50^% 
water solution of PEG and dried to equilibrium moisture content, can be machined. Handed and 
finished into aesthetic or functional products by industrial arts students in Levels I and II. Continued 
research, development and construction of treatment and drying equipment is recommended for 
woodworking students in levels HI and IV. 
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Klevati'd tftn|M*raturi»?« <if the PEG Molution in a Thermo Tank (Fig. 3) is not absolutely necessary 
but win shorten the long diffusion time required by the cold or room temperature method. Drying of 
PElf treatod woods can be accomplished under rather drastic heat conditions in a kiln or drying 
chamb;»r. The Automatic Drying Chamber (Fig. 4) can cut down on the drying time enabling 
woi>dworking students to coatinue their hand or machine laboratory operations without the long delay 
required when using the room temperature drying methcni. 



The PEG diffusion process opens up a new Held of conservation and marketability of waste tree 
parts that can be developed into a variety of products limited only by the imagination and ingenuity of 
woodworking industrial arts students. 



Particle* ply and plastic molding in the Trio Press will give the w<M>dworking student an 
opportunity to produce a product (molded wood), component (plastic disc) or fabricate materials (ply 
or laminated wood) to use in other laboratory experiences. 

Current processes of molding wckkI consiM. of mixing'' wood particles with thermosetting synthetic 
resin adhesives, depositing the mixture into the cavity of a heated mold (Fig« 5) and applying 
pressure hydraulically until the curing of the resin is completed. The moid is then opened and the 
molded product can be removed in a nearly finished condition. (Fig. 6) 

It is recommended that the Level I student not only perform wood particle molding operations, but 
that he be permitted to prepare wood particle*resin molding mixtures* weigh out molding charges 
and beauty moldings by means of various finishing operations. Level II woodworking students could* 
in addition to the molding operations, design a mold« fabricate a pattern and cast an aluminum mold 
which will produce an item displaying his original design. Level III and IV students should have the 
skills and ability to construct the Trio Press and conduct further research with the process of molding 
wood particles. 

In addition to molding wood particle coasters or other individually designed products the I^vel I 
Htudvnt can utili7.e scrap thermoplastic pieces and produce a disc in the test die to \^ used in 
fabricating a product for the plastics area. Plyw<K>d or laminated blanks can be used in fabricating 
.switch plati' covers as illustrated. (Fig- 111*2) 
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IIL WOOD FLOUR AND/OR PARTICLE MOLDING 



Wood Particle Oiasler Moidiiig Cimse IHg. SI 



IV. PROOUCnON PRODUCT OF INDUSTRY 

The production product of industry is possibly better known in industrial arts curriculums as Mass 
Production: Principles, Applications and Operations. 

A better understanding of industry should be one of the objectives your students will encounter in 
his woodworking courses. Industrial arts students should have an opportunity to participate in 
simulated situations which will allow them to experience social and technical problems similar to 
those they will meet in adult life. The production product can be used for skill development, will 
involve problem solving, creativity and serve as a unifying experience for developing a 
comprehensive conception of industrial systems. 

Mass production can become an extremely complicated and time consuming study. However, it is 
recommended that it be ju.n one of the several areas developed and utilized in woodworking courses. 
Informational content in the form of class discussions, report^:, homework and committee activities 
should prepare the class for a 'pr<Kiuction run*. 

The product* interior window shuttere iFig. 7), has been redesigned and process analyzed (Fig. 8) 
to give students of a Level H wo<Klworking class an opportunity to plan, redesign, organize, set-up 

and produce a product. It is recummended that this unit of study be in^ituted near the end of the 
regular school year. 

It is anticipated that the production product will be attempted by the class only after the students 
have developed an appreciation of wood, its properties and p<^ntials for use in our society. To 
provide the most effective learning situation the students involved should have gained a satisfactory 
level of skill with hand and machine tools and an understanding and appreciation of processes needed 
for a successful completion of the product selected. 

The drawing and procedure for developing this product has been set up in a conventional 'plans 
and steps type of industrial arts project*. In order to note the difference between a 'project plan and 
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steps' and the procedure used by a large wood products industry, an industrial assembly of sheets' 
has been worked out for your information* study and use. 

Adaptation of the design: jigs and fixtures for production and assembly; areas, machines and 
processes to be used; assignment of machine operations: inspection and control i^rsonnel are just a 
few of the many phases of industrial production units to be worked out by woodworking students in 
Level III and IV. 



V. WOOD PLASTIC COMPOSTiON ( WPO 

Wood impregnation by the Wood Plastic Composition (WPC) upgrades womI as a structural 
material by increasing its strength, hardness, abrasion resistance, durability and dimenstcmal 
stability. The improved wood has resistance to mildew, fungus, hi- attack and can be made fire 
retardant by the incor{>oration of appropriate chemicals. WPC modified wood accentuates the grain 
pattern, especially when dyes are included in the liquid monomer mixture. No surface coating is 
required on the impregnated wood but finish can be applied if desired for special decorative effects. 



Modified- wood-plastic materials are compatible 
and adaptable to contemporary industrial arts 
curriculums. The WPC Wood Impregnation Unit 
(Fig. 9) can be fabricated by Level HI or IV industrial 
arts students to impregnate wood in the industrial 
arts laboratory. This type of facility would provide 
the industrial arts woodworking program with a 
replication of a realistic, contemporary industrial 
process and also provide a less expensive source of 
modified wood for products produced by wood- 
working students in Levels I and II. 

This process of wood modification is also known as 
Metharrylated Wood. This term refers to the com- 
posite structure formed by impregnating the lumens 
of wood with monomer, methyl methaciylate 
Ithe polymerized form is better known as Lucite) and 
hardening the plastic monomers. Two processes for 
bringing about the polymerization of methy! 
methacrylate in wood are in commercial use 
today. The first method is used by industries such as 
ARCO Chemical Company of Philadelphia, Pa., 
manufacturers of 'Perma Grain* wood -plastic 
compof^ite flooring. This company hardens the liquid 
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plastic by nucl<Mir nidiation. The second method uses a chemical initiator. The preferred initiator or 
catalyst is Vazo: it is efficient and inert to degradation by chemicals in the wood. The V^azo piiwder is 
disolved in the monomer just before impregnating the wood. 

The chemically initiated methacrylation pnnress is adaptable to industrial arts facilities and 
involves the following four steps: 

1. Evacuating the air from the pores or lumens of kiln-dried wood. 

2. Immersing the evacuated wood in methyl methacrylate containing a chemical initiator. 

3. Releasing the vacuum to impregnate the wood with monomer. 

4. Polymerizing the monomer within the wood by gentle heating. 

The modified wood produced by this process is twice as hard as'the initial wood. Density and 
specific gravity will double, as well as sheer strength both parallel and perpendicular to the grain. An 
additional feature of WPC materials is built in, no finish is required on the completed product! 
Suggested broad area uses for industrial arts products or com{K)nents of products constructed from 
WPC or methacrylated wood are: handles, furniture, building materials, musical instruments, 
marine construction and sporting equipment. Industrial arts woodworking students through ail levels 
MV will find this improved wood an exciting medium to work with. 



VI. RESIDENTIAL CONSTRUCTION 

Residential construction, with scaled-down models, should be a part of the industrial arts 
woodworking curriculum in Levels II and III. 

Models of Might* construction, adaptable to woodwoi^ing classes, could include homes, farm 
structures, small churches, schools, commercial and industrial buildings. Homes or residential 
buildings, one of lumber's largest markets, amounts to more than a million houses a year. Of these, 
four out of five are of wood construction, each averaging lO.CKK) board feet of lumber. 

It is extremely important that every lA student be given an opportunity to acqure some knowledge 
of good home design and basic building construction methods. This area of woodworking will enable 
him to buy or build wisely, thus solving many building problems even though he may not enter the 
building industries. Residential construction model building should not be vocationally oriented, 
however .students will have learned concepts of a large phase of the wood industry. 



The house pUns selected to aid in the 
residential construction unit has been 
divided into 4 sections as noted on the 
floor and foundation drawings. This 
method will allow a team of students to 
construct a section of the house at varied 
times during the school year. After alt 
sections have been completed, the four 
sections could be moved into the proper 
position showing the assembled struc- 
ture in its proper perspective. 

The rec<inimended scale is inch 
equals 1 foot and was used on the 
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teaching mmiel shown in figure li). Also shown in the illustration is a wall frame jig, a construction 
technique that lends itself to the mass-production, assembly-line basis in factories. This concept, 
modular construction, is one of the latest steps r ^ ay from the traditional method of building homes; 
it is more efficient and less costly. Other techniques in the building construction industries, materials 
and prtK'esst's can be researched and developed by Level IV industrial arts woodworking students. 

VII. WOOD STRUCTURE, PROPERTIES AND IDENTinCATION 

A study of wood structure, its properties and methods of identification is essential to our I A 
W(Hiiiworking students tn aid in their selection of appropriate materials for product development. 

McHlern wchhI industries devote considerable time to analysis, evaluation, and selection of 
materials appropriate to a given product's physical, mechanicaU and environmental requirements. 
Our industrial arts classrooms and laboratories should be areas where research and experimentation 
can be applied to better understand the complex structures of the basic raw material we use, wood. 

WchkI is so commonplace that we take it for granted. The solid piece of woch) used in our products, 
when viewed under a microscope, becomes intricate arrangements of strong, though tiny cells seen 
as either ring porous, diffuse porous or non-{K>rous structures. This n^work of cells may also be seen 
if the surface or edge is trimmed with a sharp knife or single edge razor blade and either viewed with 
the unaided eye or with a lOx hand lens. 

The majority of wood cells are long and thin with tapered ends« rather like hollow toothpicks. 
Fibers, one type of cell in hardwoods* are actually very minute, approximately 1/25 of an inch in 
length . Tracheids. a type of cell in softwoods are about 1/8 of an inch in length or about 4 millimeters. 
Most hard and softwood cells are tapered in shape and have their length dimension nearly parallel to 
the long direction of the tree stem- Whether we see the large or small dimension of the cell depends 
on how the wood is cut* 

Generally, for structural purposes, woods are divided into two groups, hardwo€Kis and softwoods. 
Softwoods consist of the cone-bearing trees which have needles or scale lUe leaves such as the pines« 
spruces and firs. Woods from this group are considered non-porous. Hardwoods consists of broad* 
leaved trees which usually drop their leaves in the fall. WchkIs from this group have diffuse or ring 
porous cell structures. These include the oaks, ashes, birches, maples and many others commonly 
used in our woodworking courses. The separation into these two groups does not mean that all 
hardwoods have harder wood than the softwoods but it is a convenient way to divide woods based on 
their cell structure. 

An excellent manual has been prepared by Forest Products laboratory of the Forest Service, U.S. 
Department of Agriculture, entitled. Classroom Demonstrations of Wood Pn^rties. This manual 
will aid woodworking teachers in 
demonstrating some of the properties of 
wood and how these propertes relate to 
the cellular structure of woofi. These 
demonstrations can be used in Lfevels 
I-IV and can be expanded to meet the 
needs of particular students* 

The Wood Study Center shown in Fig. 
1 1 illustrates a variety of materials to aid 
students in woodworking courses to 
better understand the basic materials 
used in their laboratory manipulative 
experiences. 
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The forest products industrieH, oide^^t in years but youngest in optMrtuniUes, offers prestige and 
profit to those who choose this exciting field for their future careers* Major career areas in the forest 
products industries are: forestry* manufacturings wood sciences and technology, research and 
development, marlceting and information and communications* Each area has multiple fields for 
specialists in technical and non-technical activities. Private industry is the lai^est employer of forest 
products technologist. There are also many career opportunities in the wood research and forest 
utilisation programs of federal and state agencies. 

The construction industry, largest lumber consumer, is open for men and women trained in 
designing and fabricating wood. There are also Hne career opportunities in the teaching profession. 
Energetic students who choose careers in the forest prcKlucts industries will find a broad field with 
multiple opportunities and only limited competition for top positions. 

Wood industries are ever mindful that trees are a renewable resource and are consistently expand- 
ing their scientific efforts in growing timber as a crop and in developing more and wisef uses of each 
tree harvested, this foresight assures an endless supply of raw materials with which to Hll demands 
for wood products. These industries enjoy a stability that justifies their investments of billions of 
dollars in land, equipment, and selection and training of employees. 

Activities in the wood fields present a challenge and fulfillment. There are no dull moments for 
technical workers in the forest product industries. They enjoy sights and sounds in the forest, mills 
and plants. They find thrills and excitement all the way from tiny seedlings growing tomorrow *s 
timber crops to giant wood trusses or arches in a modern timber building. 

This curriculum guide has been organized to aid the woodworking teacher in developing a more 
complete course of study and presenting a more challenging wo<Kiworking program for intermediate 
and secondary school students in the state of Missouri. Each teacher using this guide should make 
adaptations to meet his or her teaching conditions found in the laboratory and/cM* classroom facilities* 



*Wood Industry Careers. National Forest Products Association, 1619 Massachusetts, N*W*, Wash- 
ington. D.C. 20036. 



LEVELS INTRODUCTION AND SPEQHC OBJECTIVES 



U\cl I • Exploring Woods atid Wood Technology 

In t*\pioratory indu^^trial arts (general shopK emphasis is placed on breadth of experience rather 
than depth: thrrefore, experiences should be provided in as many basic technical areas as possible. 

All Mtudt-ntH should experience at least two« and if possible three« of the listed wood process areas 
during his or her general shop course. If the school enrollment justlHes only one industrial arts 
facility it would be necessary to equip the facility with the tools and equipment essential to conduct an 
exploratory pr<igram in all content areas* ^ 

Specific applicable level objectives to support the earlier stated Point of Vi4w and Objectives are: 

To develop an interest in wood product industries. 

To develop hand and/or power-tool and machine-t(K>] skills and recognize quality workmanship. 
To develop safe working habits. 

To develop an appreciation of good design and how to select indusbial products wisely. 

To develop an orderly procedure in fabricating wock) products. 

To explore the occupational opportunities of the woodworking industries. 



Level li - Wood Technology 

While the content and experiences at Level I are designed as general education that provides 
common learnings desirable for ail. Level 11 courses are designed as elective education beginning at 
the ninth grade and are built upon the exploratory experiences provided at Level I. Level II courses 
promote unique interests, needs and abilities of individuals rather than those common to all* 

All students should experience at least four« and if possible Hve* of the listed wood process areas. 
The course content area is arranged so that if a process area is repeated the suggested content and 
product will justify the repetition* 

Specific applicable objectives to support the earlier stated Point of View and Objectives are: 

To provide basic work experiences which are applicable to the woodworking indusvries. 
To develop an awareness of the vast forest product industries. 

To develop the students ability to use and care for the common hand and power wocMiworiiing tools 

and machinery. 
To develop ability in the areas of designing and planning. 
To develop desirable safe wori(ing habits and practices* 
To explore the occupational opportunities of the wocnlworking industries. 



Level 111 " Advanced Wood Technology 



Level III coufHes are advanced technical courses designed to provide experiences in a rather 
specialized phase of a single c<intent area. This level is ncrt to be just an extension or continuation of 
competencies developed at Level il. but should provide an opportunity for the study of new phases 
related to the content experienced at Level IL The primary purpose should be to meet the more 
unique interest and needs of the individual and not to prepare him for a specific occupation. 

Specific applicable objectives to support the earlier stated Point of View and Objectives are: 

To provide oc.cupation information about the specialized wood product industries. 
To develop a4ditionaI skills in the extended and specialized uses of power and hand tools. 
To provide knowledge of current industrial processes and materials used in the wood product 
industries. 

To provide a study of construction techniques applicable to a chosen wood product industry. 



Level IV - Specialized Wood Technology 

Recognizing that the role of industrial arts at this level is to meet the specialized needs of youth, it 
is not logical to expect that a standardized program could be proposed that would be equally effective 
in all senior high schools. The strength of industrial aits offerings at this level is its diversity and its 
adaptability to new conditions and new circumstances. Decisions regarding specific content 
organization, methodology ^-ell as the nature of the learning activities are dependent upon the 
needs, abilities, and interest that characterize a given group of students to be served. The following 
suggestions are typical of those that may be considered after a study of student needs, interests, and 
abilities has been made. 

A specialized course which would deal primarily with research and experimentation related to 
materials and processes could be established for students who are seeking greater understanding 
and application of the principles and concepts of the physical sciences i.nd mathematics. 

While the nature of an industrial arts program is such that a great deal of individual and small group 
instruction is undertaken, ihe distinct and separate needs of both the slow and rapid learner are less 
likely to be met in classes where the range of ability is too broad. Separate classes for the slow and 
rapid learners are desirable to supplement the basic program in a school. 

Cooperative experiences can be designed between industrial arts and other subjects such as: 
mathematics, science, and art to provide opportunities to apply knowledge gained through these 
other courses. 

Another type of class for technical instruction, but not restricted to the gifted student* could be 
designed for those preparing for future careers in a technologically oriented area such as 
engineering. 

Many students with semi-skilled occupational interests are deprived of an opportunity for specific 
training due to the lack of an appropriate program. A specialized course might be organized that 
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would Ktv4* a Kr«'^^t«'^ amtiunt of atu^ntion to nkiil di^velopment and work orientation than the typical 
industrial arts cournvs given. 

Ciiuri-v'S deniKned especially to contribute to the development of leisure time interests of youth and 

adults may !io or^sanized. 

Specific applicable objectives to support the earlier stated Point of View and Objectives are: 

To stimulate the students' interest in research in the area of wckkI products* methods and techniques, 

and fabrication processes of the wocKi industries. 
To provide an opportunity for students to work in the areas of their special interest. 



WOODS AND WOOD TECHNOLOGY 



Course Content. Activities, Techniques, Processes & Products 

Level 1 • Exploring Woods & Wo<Ki Technology 

Level II • Wood Technology 

Level III - Advanced Wood Technolo^ 

Level IV - Specialized Wood Technolo^ 



Your atu^ntinn is called to the following coarse content section. With the re-alignment of Industrial 
Arts curriculum s into the various Levels, I-IV. it v as felt that the scope of the process areas could be 
more effectively surveyed and utilized by the administrator, teacher, and student if listed 
consecutively by levels. 

Suggested textbooks, page references arid visual aids have been listed in the various levels to 
assist the teacher in covering the procer^ areas. Other reference bcKiks or future editions of the 
suggested textbooks can be used succ'^isfully with the listed course content. This method of content 
organization should serve as an aia to the teacher. 

The progressive arrangement of the areas and pn^esses, by levels, will enable the teacher to 
select informational content according to the background, abilities, and objectives of the various 
classes or levels under consideration. 

It was not the intentions of the woods curriculum committee that students in a given class or level, 
construct only the products in the guide but to use the information to design and produce similar 
products in the process areas. Administrators, teachers, and students should continue to update and 
expand the woods curriculum as new areas and processes are developed, using this guide as an 
example of the multi^process area approach to the teaching of woods in our industrial arts programs. 



Suggested Textbooks, Levels I-IV 

I (imneman. Chris H. and John Feirer. General Skopi Fourth Edition* McGraw*Hill Book 

Company* St. Louis, Missouri {633pp. K 1969. 

II Feirer. John L. Woodunirking for Industry and Woodworking for Industry Workbook. 

Charles A. Bennett Company, Incorporated, 908 West Detweiller Drive, Peoria, Illinois 
61614 {672pp. K 1971. 

III Zonk. Wayne H. ConHtruvting and Manufacturing Wood ProduciH. McKntght PubMshing 

Company. Bloomington. Illinois 61701 {475pp. K 1972. 

IV Feirer. John L. Cabinetmaking and Millwork and Cabinetmaking and Millwork Student 

Guide, Charles A. Bennett Company. Incoii>orated, Peoriat Illinois 61614 {928ppK 1970. 
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I. WOOD LAMINATING 



Tht« art and practice of laminating wood has been known since the 15th Century, B. C. The process 
IK currently an important procedure in modern wood products industries. The range of articles 
produced by thiH priH-e.sN varies fmm a single component item such as a candle holder, to lai^e 
multiple complex components to he assembled as laminated roof arches or naval vessels* 

Lamination is accomplished by gluing two or more layers of solid wchkIs with the grain 
approximately parallel. The design of some laminated components however, make it necessary to 
assemble the veneers with the grain or adjacent layers at right angles as used in conventional 
plywood construction. This method of fabricating tends to more or less stabilize the fmal glued form. 

The two products selected in this area of woodworking, napkin holder for Level I and in-out tray for 
Level 11, should prove challenging and yet allow a sufficient amount of individual design and 
expression. The 1/28 inch standard thickness veneers used in the two product's lammated 
components can be purchased from any ^fthpany dealing in industrial arts woodworking supplies and 
equipment. 

For larger designed products, (Fig. 1«U veneers of a variety of thicknesses can be pn^uced in the 
laboratory area using a ^ s inch blade on the handsaw. This method of veneer production however, 
produces a high degree of waste materials and student time consumed. It is desirable, but not 
necessary, that the resawed surface be planed in the surfacer for a smoother glue joint. The following 
procedure has been successfully used produce veneers of selected thicknesses and width. 



Select stock for straight grain, free of 
knots, defects or highly figured grain. 
Rip stock to desired width. For ease in 
resawing the material should not exceed 
2^3 inches. Sur^re or face plane 2 sides 
or select S2S stock. Joint ihe edges to 
aid in gluing veneers if a wider laminate 
is required. Set up a temporary guide or 
rip fence on the band saw for thickness 
of veneer strip desired : allow for 
additional material to be removed in the 
surfacer if S2S veneers are to be used* 
Place the surfaced face of stock against 
rip fence and rcsaw veneers. Repeat for 
second surfaced side; a feather board 
secured to the table aids in holding stock 
against the fence while cutting. If a 
surfaced side is desired for the next 
resawing operation, plane the s^tock left 
^ after the initial resawing. Continue 

resawing and surfacing as long as stock remains. Place resawed veneers on supporting board, sawed 
surface up, and plane all veneers to equal thickness. 




Vftmd liunitmled Comiiracms iF^, i-Ii 



The adhesive selected to permanently bond the veneers will depend on the laminated products 
final use. The best adhesive is one of the synthetic^resin glues such as urea-resin (plastic resin) as 
they are water-resistant and remain fluid sufficiently long enough to allow final clamping time. 

Clamping devices used in the two products selected are inexpensive to fabricate and can be used 
on a variety of designed product forms. Other methods successfully used to apply pressure to the 
veneers are: firehose, rubber strips from inner tubes and a variety of standard woodworking clamps. 
Forms, cauls, molds, and/or jigs can be fabricated from a variety of materials and faced with rubber, 
metai ur cork to give tlie surface desh-ed. 
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LAMINATED NAPKIN HOLDERS WITH JIG AND FIXTURES 



I. Bending Form 

1. OrdtT and rtnreive required material. 

2. Surface and square stock to ^4". 

3. Apply adhesive to ir^ide surfaces and clamp securely; allow correct drying time. 

4. Remove excess drie 1 adhesive* surface and square to finished dimensions. 

5. Lay out radius on top and bottom comers of bending form a^ indicated on drawing. 

6. Remove excess material from form, smcKith to present hmo tr^ laminating surface. 

7. ChcHrk final form with Hnished dimensions on drawing. 

II. Gluing Pads 

1. Order and receive required material. 

2. Square to fmish d ension. 

III. Clamping Fixture 

1. Order and receive material for webbing straps. 

2. Surface and square to fmish dimension. 

3. Obtain upholster webbing, secure between 4 strips of hardwoc^ according to drawing. 
Length is determined by thickness of finished laminated blank. 

4. Webbing can be secured with machif.s bolts and or wood screws. 

IV. Continuous Form for Base or Footing 

1. Order and receive stock. 

2. Surface and square to finish dimensions. 

3. Lay out top outline of footing on form block. <To insure matching contour to base of 
laminated holder blank, use blank for top contour line.) Lay out on heavy paper and transfer 
contour to blank with awl by punching holes in Mock. Carefully lay out perpen- 
dicular lines to contoured line. Determine finish thickness of foot and lay out second or 
bottom contour line on form block. <Note: the forms will not function properly as cauls if only 
one contour line is sawed to separate form block.) 

4. Carefully smooth matching contours of forms and square to surface of sides, 

5. Cover matching contours with masking tape. Wax taped surfaces for easy removal of 
laminated form after adhesive has dried. 



V. Assembly of Base or Footing 

1. Mix and apply plastic resin adhesive on inside surfac*«s of assembled veneers. 

2. Position assembled veneers between forms. 

3. Place bar clamp in the middle of block form and apply pressure until the strips contour to the 
form. 

4. Place hand screw clamps on each end of the block forms and remove bar clamps. Allow 
correct drying time. (If a high frequency wood welder is used this entire base or footing can 
be completed in 5 minutes time!) 

VI. Assemhly of Napkin Holder Blank 

1. Mix and apply plastic resin adhesive on inside of assembled veneers. (Suggested method of 
assembly, use 5 plies-«3 vertical and 2 horizontal for retaining shape of blank). 

2. Position assembled veneers between protective plastic sheet or saran wrap to protect form 
fixtures from excessive adhesive beinfr «quee7.ed out. 



1-2 



!Miu-<' !antiniM«-s civvr fumdin)^ form with webb clamping fixture over laminates and 
prottH'tive wrap. 

4. Open bench wmKi working vise and press laminates and fixture down into opening. This will 
aid in pre-forming fixture and laminates around form. 

5. Secure hand screw clamp.s to webb wood strips pulling clamping fixtures tight around 
bending form. 

ti. Place plywood pads on the sides of the bending form and clamp with C clamps. 

7. Adjust all clamps until they are st^rure and forming laminates to bending form. 

8. Allow correct drying time. (It is suggested that blank be allowed to dry on form undamped 
for 24 hrs. after correct adhesive drying time to aid in retaining shape. A laminated form 
such Bs this will draw together as it reaches equilibrium moisture content unless retained.) 

VII. Lay Out Sapkin Holdvr {2) on Blank 

1. Develop pattern on stiff paper* cut out and secure to latminated blank. 

2. C^ut and insert temporary block inside blank to aid in supporting sides when sawed to final 
shape. 

3. Sand and prepare edges for finishing. 

VIII. Prepare Bane or Footing 

1. Saw one straight edge on laminated blank, 

2. Rip 2 parallel pieces from each prepared blank to finish dimensions. 

3. Cut to fmal length desired. 

4. Sand and prepare edges for Hnishing. 

IX. Assembly of Napkin Holder 

1 . Place feet under holder to fit contour and produce a pleasing effect as indicated on drawing. 
<Note and check holder for correct alignment in two dimensions. Suggested method would 
be to mark center line on bottom of holder* place on a level surface with feet under blank 
from outside edge. Move blank to create desired effect and mark feet to match centerllne of 
blank.) 

2. Finish sanding all components before final assembly. 

3. Secure 3 components with screws and/or adhesive. 

X. Finish 

1 . Prepare assembled napkin holder for finish by touching up rough surfaces using ab'.asive and 
or steel wool. 

2. Apply finish as desired. (Danish oil and wax is highlv recommended). 
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IN-OUT TRAY WITH JIG AND FIXTURES 



Lefi Form Jig (Drawing No. 2 of 2) 

1. Obtain 3 pieces of *4 inch Douglas Fir interior plywood, x 10". 

2. Glue these pieces together (face to facel. 

3. Using drawing no. 2 of 2. lay out contour of jig on glued stock. 

4. Cut on bandsaw. shape and sand edges. 

5. Cut two pieces of 25 gage stainless steel straps 2 inches wide by 42 inches long. 

6. Secure one strap around contour of jig edge with contact cement. 

7. Shape the second strap around jig, allowing ^ 2 inch for laminates, form a loop on the second end 
' J inches in diameter to hold clamp pin. 

8. Fasten this strap with wood screws as indicated on print; this strip will serve as a tension band. 

9. Fabricate 2 pieces of angle iron forming a support for tension clamp plate. 

10. Lay out and drill holes in jig for clamp pins. 

11. Insert 5/8 inch diameter gas pipe into holes for support. 

12. Using hardwood or plywood cut the three clamp blocks to contoured or squared shape. 
Laminating Clamp (Drawing No. 2 of 2) 

1. Cut the two clamp arms to finish dimensions as noted on drawing. Note: For the longer clamps 
these arms will be 3/16 x 1 3S 8, all other dimensions being the same. 

2. Locate and drill the hole for clamp pin. 

3. Cut clamp head (5/8 % 1 x 2>1;) 

4. Locate and drill 27/64 inch hole, tap threads ^ ii-13NC-2A. (Hole must be drilled and tapped 
perpendicular to the face J 

5. Weld the arms to the head in the manner shown and finish welds smooth. 

6. Cut clamp pressure plate. (9/16 % 7/8 % 2-3/8} 

7. LcKrate and drill 23/64 inch hole, ^ inch deep. Finish through stock with 7/32 inch drill. 

8. Machine end of conUnuous threaded bolt (H-13NC-2A % 4-1/16) to .213 for 9/16 inches. 

9. Plug weld nut to continuous threaded bolt end, grind weld, and assemble prepared clamp screw 
through clamp h^ad. 

10. Place machined end of clamp screw into clamp pressure plate as shown and flare end securing 
the two pieces together. 

11. Cut pin from ^t" diameter rod and bend one end to allow easy removal. 



In-Out Tray (Drawing No. 1 of 2) 
A. Legsi 

1. Cut 14 strips of 1/28 inch thick veneer. 

2. With jig and accessories prepared* mix adhesive. 

3. Apply to inner surfaces of veneer strips. 

4. Place stacked veneer in jig. (Plastic aheet strips should be on each side of the prepared 
veneers to prevent glue markings on jig and accessories.) 

5. Position prepared veneers between stainl^^ss steel strips. Tighten tension band to 100 inch 
pounds with torque wrench. 

6. Attach pressure blocks to top and bottom with clamps and tighten to 150 inch pounds. 

7. Check tension band for contouring and apply 200 inch pounds pressure with torque 
wrencS. 

H. Inspect all pressure blocks to insure that all are positioned correctly and that the laminate is 

being compressed evenly; apply 200 inch pounds to pressure block clamps. 
9. Dry foi 24 hours at room temperature. (Drying can be accelerated in the Automatic Drying 

Chamber at 140 degrees F. for 2 hours.) 
10. Remove from jig and allow to cure for appropiate time. (During this time laminate will pull 
down to desired shape.) 

er|c 



11. Mark Ihf ifg width and cut on handsaw using fine tooth blade. Support the open end of 
the blank with a scrap piece of wood during the sawing operation* 

12. Smooth edges on jointer or with rasp and abrasive paper. 

13. Drill holes for bolts and counter-bore for nuts. 

14. Finish the edges in manner desired (file, router, etc.) and rough sand* 

B. Trays 

1* Material for backs, front, and sides can be resawn from ^4 x 10 x 24 inch stock. 

2. Joint and plane pieces leaving 1/32 inch for finish sanding. 

3. Lay out matching finger joints on the stock. 

4. Set up the radial arm saw and cut the finger joint (table saw can also be used). 

5. Lay out and cut grooves for bottom in back, sides and front, using 1/8 inch single dado 
saw blade. 

6. Assemble components and cut bottom for Hnish size (some sanding may be required on 
bottom to allow fit)* 

7. Drill holes in bottom and countersink for F. H. machine bolts* 
8« Assemble all components to check workmanship. 

9. Disassemble and lay out contour on sides of trays. 

10. Cut contours on handsaw and sand. 

11. Finish sanding components in preparation for gluing assembly. 

C. As.sembling and Finishing 

1. Apply adhesive to joints and bottom grooves. 

2. Assemble the back and sides. 

3. Place hardboard bottom in position* 

4. Position front. 

5. Place assembly in clamps (remove excess adhesive which squeezes out.) 

6. Allow proper drying time for type of adhesive used. 

7. Finish sand boxes and legs* 

8* Trial assemble to test workmanship* 

9. Disassemble, fill and stain if desired. 

10. Apply Danish oil, or other finish desired. 

11. Wax finish. 

12. Reassemble. 



The following articles, bulletins and references have been selected to give you a variety of 
techniques, processes and information. 



American Institute of Timber Construction, 1757 K. Street, N.W*, Washington, D*C. 20(M)6. 

BatU'her, Lowell. Air Pressure Veneer Prk^t^s/ Industrial Arts and Vocational Education. April, 1970. 
p. 68. 

Capron, J. Hugh. Wood Laminating. McKnight and McKnight Pub. Co*, Bloomington, III., 1963* 

Erick.son. Richard C. 'Simple Bentwood Laminations/ Industrial Arts and Vocational Education. 
November, 1964, pp. 40-41. 

Fabrication and i)vsign of Glued Laminated Wood Structure Members 01069. U.S. Dept* of 
Agriculture. U.S. Government Printing Office, Supt. of Document, Washington, D.C. 20402. 

Forest Products Laboratory List of Publications on Olue, Glued Products, and Veneers, Forest 
Products Laboratory, Madison, Wisconsin 53705. 
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Fuss, Muurio- K. A .I'm for Kdgins Venetr.' Svhuol Shop, Januar 1^73, pp. 34-35. 

Henak. Richard. 'Increase Speed & Accuracy with a Thickness Sander/ School Shop, October, 1973. 
pp. 72-V4. 

Ilevner, Darrel H. 'Laminated Serving Tray/ Industriai Arts and Vovational Edutation, February, 
19fi9. pp. 54-56. 

Ir\in^, Robert- 'Laminated Clock.' Industrial Arts and Vocational Education , April, 1967. pp. 50-51. 

Hoppers Company, Inc. Forest Products Division, 9313 Manchester Road, St. Louis, Mo. 63119 or 
P.O. Box 4333, Overland Park, Kansas 66204, 

Krubeck, Floyd E. and Bryan Bachkora. 'Laminated Clock.' Industrial Arts and Vocational 
Education, February 1967« pp. 52-53. 

Manufacture of Vcneer-Bulletin #285, The and High Pressure Molding of Plywood-Bulletin #!624. 
U.S. Dept. of Agriculture. Forest Product Laboratory, Madison, Wisconsin 53705. 

Martin, Loren. Bent-Wood Laminating: A Paper Tray.' Industrial Arts and Vocational Education, 
November 1967, pp. 48-49. 

National Lumber Manufacturers Association Technical Services Division, 1619 Massachusetts Ave.. 
N.W, Washington, D.C. 20006. 

Nemmers, R.J. 'Factory-Grown Timbers.* Reprinted from: Compressed Air Magazine, Rilco 
Laminated Products, Inc., Fort Wayne, Ind. 

Reeve, Edgar G. 'Inexpensive Laminating with Veneer.' School Shop, November. 1973« p. 39. 

Richards. David L. 'Build a Press for Water Skis.' Industrial Education, October 1973, pp. 26-27. 

Shank, Michael. 'Laminating with Veneer.' School Shop, January, 1970, pp, 48-51. 

Spielman. Patrick E. How to Make Recurve Bows and Matched Arrows. Bruce Publishing Co., 
Milwaukee, Wisconsin. 

Spielman, Patrick. 'Modern Laminating and Veneering Processes.' Industrial Arts and Vocational 
Education, November. 1067. pp. 35-39, 78 & 81-82. 

Veneering and Laminating, Using the Vega Dia-Press. Vega Enterprises, Inc. Route 3, Box 300B, 
Decatur, Illinios. 

Veneer Species That Grow in the United States. U.S.D.A. Forest Service Research Paper, FPL167^ 
U.S. Dept. of Agriculture, Forest Services, Forest Products Laboratory, Madii^cn. Wisconsin, 
1972. 

Weyerhauser Company, Rilco Engineered Wood Products Division. P,0. Box 671. Albert Lea, 
Minn. 56007. 
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II. PEG DIFFUSION 



PolycthyU'iif Ulycul. (PK(1K properly diffuHed into grv^n wood will Htabilize wood evils, wrw an a 
ihfmira! M*asMnin«a^^»nt. suppress dvvay and y«'t have «light effect on wood's physical properties. 
^luiuK or tinishinf^ 4|Uaittit*N. 

Through t-xit^nsiw n^Hearch by Ftires^t Products Laboratories, the development of {Kityethylene 
glycol trcatrHi'ntasa practical utilization of waste woods has opened up a new field of conservation 
and markftabittty of \iaste tree par^s. Burls and crotches of gt^n trees can be used for wood 
car%'tn»;s« w<mhI scuipture, bowls, trays, gunstocks and a variety of products limited only by the 
imaginuticin and ingenuity of the industrial arts students and teachers. 

Advantages of v^orkinjj green wood are numerous: the expense and work involved in face-to-face 
gluing is eliminated, hand and machine tools retain their cutting edges longer, lathe tools stay cooler, 
dust pri»!>li«fns gitv almost eliminated and expensive native wood is easily obtained by the student for 
his expiTinientai and laboratory work- In urban areas, material selections can be made by observing 
whi>ri» tri arv bc>in^ removed in parks and along streets. In rural area$« choices of selections are 
mofi' numerous when* trees are being cut for stove wood, logs or for land clearance, 

A typical VVM pr^Kluct, a lathe turned bowl, can be produced by obtaining a green log or limb 
st*ctt(m of the desin^ mv. The dimensions of the turned product will be governed only by the lathe, 
face ptatt>. mt* thodn of treatment and safety limitations used in turning. 

Saw one end of the green stock square and secure to a face plate with wood screws. Shape the 
exterior of the Imwl contour, scrape out the interior leaving a wall thickness of 3/8 to 1/2 inch thick. 
Remove the rough turned bowl from the face plate and soak in PEG solution at rmim or elevated 
tempt»rature<^. Soaking time schedule is determined by concentration and temperature of the 

chemical. ?*i/o and thkkness of wood species. 

Kemovc* rmith product from the treating chemical and dry by of^n-air or kiln methods* One inch 
thick walnut, drii^d by the open-air method, inside an industrial arts laboratory, will reach an 
equilibrium m.oisture content (EMC) of 6-8 percent in 9-10 days. Utilizing a kiln such as the 
Automatic Drying Chamber, at a temperature of 140 degrees F.. the EMC can be reached in 60 hours 
or 2^ i day?4. Secure the dry. rough turned bowl to a lathe face plate and machine the walls to 1/8 or 
1/4 inch thickness. The bottom dimension will be determined by the method used to secure the 
product to the face plate. Walls of treated bowls, 8 inches in diameter^ have been successfully turned 

and rough sanded to a cross section of 
1/16 of an inch. Finish sanding and 
apply either a surface type polyurethane 
varnish, or use Danish oil if a soft-toned 
natural Hnish is desired. 



Polyethylene glycol (PEG) is a 
chemical, wax-like substance produced 
from natural gas which is soluble in 
water at only slightly elevated temper- 
atures of 104 degrees F. PEG materials 
are designated by a number that 
roughly represents the average molecu- 
lar welghU. The 200 through 600 PEG 
numbers are clear liquids* whereas the 
1,(K)0 through 6,(MN) numbers are white, 
waxy solids. Afti^r extensive experi- 
mentations PEG- 1, 0(H) has been recom- 
mended as best adapted for stabilization 
of green wood used in industrial arts 
laboratories* 




W MimetCT %Wl!ite Afih fOHk, Dmifirf (left i sad 
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niftusititi o! VYM iMu ihv Kifrn wihuI cvUs ih not iuni a matter of filling the cavities or lumenH of ihr 
tuln*-ltke vv\U with the chemii-al hut oImii the diffuHinft <if the Mtabilir.ing a^ent into the eell wall 
stninure. The natural moiKtureof the eniarKt'ti or swollen wood cells is replaced by the moiecutes of 
the stal)ili/iitf{ agent. Thin 'hulking' of the cell walh and cavities restrains the shrinking of green 
wiMui it drie«( and \hv Nw<*lling of dry HiHKi when it is ex{>os4H} to damp conditions (Fig. Il^U. 



To a, iiieve the minimum a/hount of shrinkage, it is nt^cessary to diffuse PEG into the wood in an 
amount equal to percent (25*30 percent is filn'r saturation point of most woodf^l of the dry weight of 
wihhI. If it were necessary to replace ail the moisture (some woods contain 3(K) percent moisture) with 
a hulking agent the cost would he prohibitive. Normal shrinkage and swelling of PEG treated wckkIs* 
at the two extremeN of relative humidity, can be reduced by more than 82 percent. The ratio of 
tangential to radial shrinkage or swelling is unaffected by this bulking treatment. 




PEC Tlimtio Tank {Fig. U-l} 



(treen wood selected for PEG treat- 
ment should be sealed in plastic bags or 
immersed in water to prevent checking 
and splitting until they can be irtabilized 
in PEG solutions. Common mixtures 
used are 30 percent by weight and/or 50 
percent by weight. A p!yw<KMl or 
Hberboard l>ox of the exact size required 
and lined with a sheet of heavy plastic 
will make an excellent *one-sh<^' 
soaking vat. Metals other than stainless 
steel containers shoulo avoided. If a 
permanent s<^king container is desired 
that utilizes elevated temperatures and 
automatic heat controls, the drawing 
and prm:edure for construction of the 
PEG Thermo Tank has been included for 
you*" study and consideration (Fig. 
H-2>. 



PKCi treating or soaking time will vary with the density of the wood st'lected. Walnut is a medium 
density wcmkI that averages about 0.65 in specific gravity on a green volume, dry v. ight basis. Lower 
density softwoods such as white pine* spruce, redwood and the *sof** hardwiKids as soft maple, 
Cottonwood and willow should soak for about half the time suggested for walnut. For higher density 
woods like hard maple, yellow birch, beech, cherry, the oaks, and applewcMKi, double or triple the 
treating period. Elevated temperatures are normally lequired for fully effective treatment of very 
dense wmids such as mesquite. desert ironwood, myrtlewocKl and burls of most all species. 

The treating schedules »hown in the following table are based upon experience with walnut, 



Soluticm concentration 
and tem(U'rature 



Suggested period of soak for: 



Walnut disks up 
to 9 inches in 
diameter and 
I to Pl' 
inches th? « 



W^*i^ Jisks over 
. inches in 
diameter and 
2 to 3 inches 
thick 



:i(»perrent, TO^P 
5« percent. 70**^ 
30 percent. 140^F 
50pi»rcent. 140<^F 



20 day^ 
15 days 
7 days 
3 days 



60 days 
4h days 
30 days 
14 days 
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Thf folUm tnK Kniduations of a hydrometer scale, u-im! to check specific gravity of the chemical 
PK(}, have l>een calibrated in a laiMtratory type situation to aid in determining mixtures and soaking 
schedules. The low end of the scale does not conform to item 1 in the procedure: 'Operating 
Instructions for PKCl Thermo Tank'. 



1.000 

.005 

.010 

.015 

.020 30% Chanical Mixture 



.025 

.030 140° P. 

.035 130° F. 

.040 120° F. 

so;', Chemical Mixture .CK»5 .....110° F. ' 



.050 100 F. 



. 055 V . 90° F. 

i^O** F .060 80° F. 

130° F .065 74° F. 

120°F .070 



110*' F .075 

90'=' F .080 

80'^ F .085 

.090 

.095 

1.100 



Balance of scale has been cut off for brevity 



DryinK of the treated wood can be accomplished by stacking the wood, separated by dry stickers, 
under cover in a well ventilated room or building, perferably one that is heated in the winter. Air 
drying lime will vary with the thickness of the wood treated, temperature and relative humidity of the 
area, it u dry kiln is available, well treated wood can be dried rapidly under rather drastic conditions 
without danger of splitting. If the Automatic Drying Chamber is used. No. 1 drying sequence is 
recommended with a heat setting of I40*F. This sequence allows the fan to circulate chamber air 
when the heating elements are activated. 

Finish machining, working or application of a finish can be continued on the wood when an EMC 
has been reached. Treated PEG woods can be glued by using casein, cold-setting urea, resorcinal 
and/or epoxy adhestves. For best results, the surface of the treated wood to be glued should be wiped 
w$th toluol and then alcohol before the adhesive is applied, 

W'orkahiUty of PEG treated woods actually machines better than dry wood and to closer tolerances 
without danger of chipping. When sanding, the PEG chemical tends to clog the finer grits of abrasive 
paper making it necessary to use a coarser abrasive grit than is normally used. 

Darkened surface areas can be bleached with a dilute solution of oxalic acid or a commerical 
bleach to bring out the natural color of the wood. Bleaching will also accentuate the contrast between 
heart and sapw<MKl of most species. Recommendation.^ of the manufacturer should be followed as to 
neutralizing the bleach before continuing with the finish sanding. 

Before the final sanding operations, abrasive work can be made easier by wiping the stock with a 
rag soaked in alcohol. This process tends to remove the chemical on the surface. Final abrasive work 
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prior Ui atiplicaium of thi* finish can accomplished with wet-or-dry abrasive paper. 4/0 or 150 grit, 
using hot water as a lubricant. Allow the wood to dry thoroughly before proceeding with either a 
polyurethane resin-base varnish or Danish oil finish. These finishes have proven satisfactory over the 
waxy surface of PfCG treated woods. 

if a toner or stained filler is to be used* allow at least 24 hour» for drying. Sand the dried filler with 
220 grit abrasive before application of the 1st full strength finish coat of polyurethane resin^base 
varnish. Apply as many coats as desired, sanding between applications with 220 grit abrasive paper 
or 4/0 steel wool. After the fmal coat has dried thoroughly, rub out the finish with pumici or rotten 
stone using oil as a lubricant. If Danish oil is used follow manufacturers recommendations for 
application. Further protection may be achieved by applying furniture polish or wax over the 
varnished surface Use Danish oil wax over the oil finish. 



Procedure for Construction of PEG Thermo Tank 

1. Carefully study drawing for dimensions and plywmKi cutting schedule. 

2. Crosscut sheet of plywood to finish length of front and back panels. 

3. Crosscut to fmish length stock for end panels. 

4. Rip these two pieces to squared finish dimensions, discounting the width of the saw kerf 

5. Rip wedge shaped support and square the pointed end to Hnished dimension. 

6. Secure support, in step 5. to the edge of front component with scrap stock to use as a guide 
against saw fence when cutting diagonal dado. 

7. Repeat step for dado cut on back component. Npte that this dado will be cut in the 
opposite direction. 

8. Saw dado cuts on height dimensions of end components to receive front and back panels. 

9. Make enclosed dado cuts on end components to receive bottom. Care must be taken not to 
cut through the vertical dado cuts. Clean out remaining stock with wood chisel. 

10. Square bottom to finish dimensions or to Ht inside dado cuts. 

11. Use clamps and or nails to secure components 1 through 6 in trial assembly. 

12. When tank is squared in trial assembly, drill pilot holes for flat head wood screws through 
thp fitted joints. All <u*rews should be spaced 6 inches on center. 

13. Drill shank holes and countersink. 

14. Secure screws, release clamps and pull nails used in trial assembly. 

15. Cut and (it vertical comer reinforcement blocks. 

16. Cut and fit hinge board for top. 

17. Disassemble tank components. 

18. Mix waterproof or water resistant adhesive for final assembly. 

19. Secure tank with screws and adhesive. Mail and glue corner 1 'icks. Check and adjust tank 
for squareness. 

20. After the fiberglass has been applied to parts 3*4 and 6. the correct inner top spacing or 
clearance can be accurately calculated for the top assembly. 

21. Square to finished dimensions inner and outer top, trial assemble, test for proper closing 
clearance and Assemble with nails m screws and adhesive. 

22. Secuie mounting plate lu heating element, lay out position and cut opening through the 
end of tank: trial assemble unit with mounting bolts. 

23. Lay out position, cut opening through front of tank for thermostat transfer plate and trial 
assemble unit with mounting bolts. 

24. Apply fiberglass cloth and tesin to the inside surfaces of top« position hinges and fit top to 
tank. 

25. ' Remove heating element mounting plate and thermostat transfer plate, apply fiberglass 

resin to inside surface of tank and bolt holes, secure plates into position. Follow correct 
procedure for application of fiberglass cloth and resin, cover inside of plates for complete 
waterproofing of heating element mounting plate and thermostat transfer plate. 

26. Position and wire thermostat, power switch, pilot light, heating element and connect power 
lead. 

27. Fabricate, position and secure covering for control panel electrical components. 
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'JK. Tfst l*K<t Tank with fiO gallons of water to insure that it is watertight. With 60 gallons of 
liquid the heating element wtU be covered with 13 inches of fluid allowing an air space of 
2^^ inches hetow the top* 

29. An optional component can be fabricated from stainless steel to protect the interior heating 
elements from samples being treated. 

30. Connect lead to power supply and adjust thermostat to desired setting. Check 
watertightness of tank and electrical connections for an adequate length of time before 
sealing control panel and painting tank. PEG Thermo Tank can be mounted on a rolling 
platform if desired. 



Procedure for Covermg PEG Thermo Tank with Fiberglass 

1* Allow a minimum of 3>s> hours to complete the first stage of Hberglassing. 

2. Sand and wipe clean surfaces to be covered, 

3. Voids in wood should be filled with a thick mixture of resin and catalyst. 

4. C\it fiberglass cloth to rough else allowing at least 1 inch lap over each covered section. 
Suggested pieces would cover: bottom and ends, side, side, inside, or lower part of top. 

5. Measure approximately one quart of resin, add 10-15% styrene monomer, add 1 % catalyst 
and mix thoroughly. Note: As soon as catalyst is added, curing begins; woric as rapidly as 
puNsible. ^ ' 

6. Apply soak coat* Brush or roll «i the mixture being sure to cover the entire surface and top 
edges of the tank. * ^ 

7. Allow the soak coat to gel.' 

S. The gel or second coat may now be applied. Mix approximately 1 quart of resin and 
catalyst, stir thoroughly. Allow proper drying time for all prepared resin applications. 
9. Brush or roll on the resin^atalyst mixture. 

10. Allow 2nd coat to gel for approximately 10 minutes; a tacky surface will hold the cloth. 
11- Apply fiberglass cloth in any organized manner, sides first with ends and bottom 
overlapping has worked satisfactorily. 

12. When cloth is placed over the gel coat, start from one side and work 4he air out as the rioth 
is laid into the gel coat. 

13. Mix approximately one quart resin and 1% catalyst and apply third application. 

14. Brush or roll the resin over the cloth making sure that all bubbles are worked out and that 
the cloth is saturated. 

If cured resin devi^lops bubbles, sand or remove with sharp edg^ tool, patch with cloth if 
necessary and apply as many coats as required to provide a smooth surface. 

16. Trim off any cloth overlapping edges or comers that has not smoothed down. 

17. Runs, folds and sags may be sanded out as desired. 

IH. Wet sanding with waterproof paper gives a smooth • even surface. 
19. Top, heating element mounting and thermostat transfer plate can be fiberglassed in the 
same manner as the inside of the tank. 
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Operating Instructions for PEG* Thermo Tank 



1. Test the percentage of tank mixture with a hydrometer- 30% solution will have a specific 
gravity of 1 .05 at 60**K,. at 140°F. the specific gravity reading will be 1.03. 50^r solution 
will have a reading of 1.093 at60''F., at UO^'F. the redding will be 1.06. If the PEG solution 
is not of the desired concentration, add water or chemical as needed. 

2. Wear rubber gloves to protect the hands from the waxy solution. Load the green w(M>d, 
disc, carvings, turnings/ blanks, or etc., into the solution. Stainless steel rods or narrow 
strips of wood placed between the various items and the bottom of the tank will permit 
circulation of the solution. Weights should also be used to prevent pieces from floating to 
the surface. Close and lock the tank lid. 

3. Plug power cord into the receptacle; the 220 volt attachment plug should have a l<K!king 
position to aid in retaining power connection. 

4. Turn the safety disconnect switch to ON position; the pilot light located above the switch 
should glow. 

5. The period of soaking time needed to obtain sufficient penetration of PEG into the wood 
depends upon the concentration and temperature of the treating solution, the size, 
thirkness of wood, and species. Diffusion of the chemical, polyethylene glycol, can be 
accelerated by increasing the temperature and also the concentration of the solution. 

6. Position thermodisc to desired heat setting. The time allowed to reach selected setting will 
vary as to amount of solution in the tank and the percentage of mixture. 

7. When the pilot light switches off you may want to test the specific gravity of the solution at 
the elevated temperature. TURN OFF THE SAFETY DISCONNECT SWITCH before 
opening the tank lid. Record the temperature and hydrometer readings at this time. Adjust 
the concentration of the ^tuiion if needed. Exactly 4.46 pounds of PEG dissolved in 5 
quarts of wati^r will make 7 quarts of 30% solution. 10 pounds of PEG dissolved in an equal 
weight of water (about 4.8 quarts) will make about 7.4 quarts of 50% solution. 

8. Close and Iwk the tank lid, turn on the safety disconnect switch to continue diffusion 
process. 
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Th«» folkming iirtich's. bulletins and references have been selected to give you a variety of 
tiHrhniques. proceMJius and infurmattun. 

('herry. Raymond. General Plastics Projects and Pracedure$, McKnight & McKnight Pub. Co.. 
Bloom in^'ton. 111,. 19fi2. 

Frost. Honor. Punic Ship Found." CompreHsed Air, Vol. 78. No. 3. March. 1973, pp. 12-13. 

Hoadly. R. Bruce. PEG-IOOO.' Workbench. Vol. 28 No. 2. 1972, pp. 48-49. 

How to Make it with PEG.' 1972. the Crane Creek Co., P.O. Bos 5563, Madison, Wisconsin 53706. 

Leslie. Harry C. PEG of the Woodworkers Heart.' Man Society Technology, A Journal of Industrial 
Arts Education., C)ci. 1973. pp. 13-16. 

Mu«nupon. Karen Lee. How to Work with Green Wood.' Popular Science, Volume 200. No. 4, 1972, 
pp. I4H-MS. 

Merz. R.W,. and G A. Cooper. Effect of Polyethylene Glycol On Stabilization of Black Oak Blocks.' 
Forest Products Journal Vol. 18. No. 3. March. 1968. pp. 55-59. 

* 

Mitchell. Harold L. -Beat the Hiifh Cost of Walnut Turninff Blocks." School Shop, January, 1974, 
pp. 40-41. 

MitcheM. H. L. Hew PEG Helps the Hobbyist Who Works With Wood.' Forest Products Laboratory, 
Forest Service, U.S. Dept. of Agriculture. Madison. Wisconsin 53705. 

Mitchell. Harold L. 'Using Cross Section of Green Logs or Limbwood for W(M>d Projects.' School 
Shop. January. 1965. pp. 20-21. 

Pankowski. Dallas. 'Stabilize Green Wood for Turning and Carving.' School Shop, June. 1965.pp. 
40-41. 

•PEG is the Sweetheart of the Wood Craftsman.' U.S.D.A. Yearbook of Agriculture: Science for 
Better living, limH. pp. 147-149. 

■ Plastic Chips.' Bulletin and Catalog, Cope Plastics Illinois. Inc., 1111 West Delmar Ave.. Godfrey, 
III. 62035. 



'Stabilisation of Hard Maple Flooring with Polyethylene Glycol IMO, '. USDA Forest Service 
Paper. FPL 187. 1972. 

Steele. Gerald L. Fiberglass Projects and Procedures. McKnight & McKnight Pub. Co., 
Bioomington. III.. 1962. 

Swanson. Richard A., and Patrick K. Lavan. Polyethylene Glycol Wood Stabilization Tank.' School 
Shop, January. 1969, pp. 36-37. 

PEG supplies can be obtained from the following companies. 
Albrecht. Robert M.. 8635 Yolanda Ave., Northridge, California 91324. 
Crant- ( reek Company. P.O. Box 5553. Madison. Wisconsin 63705. 
Wilkens-Anderson Company. 4525 West Division St., Chicago, Illinios 60651. 
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III. WOOD FLOUR AND/OR PARTICLE MOLDING 
TRIO PRESS - PARTICLE. PLY AND PUSTIC 



An inipurtani area of rtf«farch today ih in the design of products manufactured or priKluced from 
wood waste. Wood industries have an enormous loss each year not only in wood remnants but in 
money required for its disposal. Research in the area uf wood wa^e has led to the production of 
various pulp, particle and chip core products. Wood wastes can also be utilissed as roughage in 
livestock feed. Possible the newest product developed by Weyerhaeuser Company is molded surface 
«ikins for hollow -core colonial style panel doors. The list of prcxiucts manufactui^ from wood waste is 
expanding and can he seen as a rising new industry. 

Wood industries are constantly researching and experimenting in this important area of 
reconstituted wood. Industrial arts programs in junior and senior high schools* l^vel MV, should also 
conduct research and experiments in this vital area. This process, wood flour and particle molding, 
offers an opportunity to use available waste from a w(M>ds laboratory to demonstrate an industrial 
process on « reduced scale. Wood flour molding will introduce student^ to production methods and 
procedures similar to those used in industry. Additional experience could also be gain^ in the areas 
of product and tool design, pattern*making, foundry, metals, electronics, and wood technology. 
These areas and others will be touched upon by the student when he designs a product, fabricates the 
pattern, ram-up and casts the mold in the foundry, machine the casting in a metals area, Hgute 
tolerances necessary for the die. calculate percentages of res'a and wood flour, degree of heat and 
amount of pressure required to produce the product of his own design. 



The industrial arts teacher can fabricate or supervise Level HI or IV students in assembling this 
molding unit (Fig. IIM) in his industrial arts laboratory with assistance from plans and information 

furnished. The cost will vary as to the size of the 
dies and press selected by the industrial arts 
instructors to fit their own particular situation. 



Construction Procedure 
for Trio Press, and Accessories 




L Heat Platen{sK 



1. 



2. 
3. 

4. 



7. 



8. 



9. 
10. 



Tito Ptam MiMIi^ IMi (F^. 



Obtain ^/z inch aluminum plate (If 1 inch 
plate or a cast aluminum disc is used omit 
steps 3*5). 

Cut st<^k to rough size. 

Layout, drill, and tap holes to secure stock 

face to face. 

Countersink holes for flat-head machine 
screws. 

Secure pieces surface to surface with 

*4 X 20 NC vrPWS. 

Layout and drill holes for heat elements 
and thermoswitches. 
Construct chucking face plate to be bolted 
to platens. 

Bolt chucking face plate to platens and 

center in 4-jaw lathe chuck. 

Machine platens to diameter. 

Cut keyways for aligning pins on 

switches. 
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II. Heat iMatt'ti iloidcris). 

1 . Obtain I ' j " steel plate, hot or cold rolled steel. (Cast-aluminum holders can also be used to 
to reduce cost.! 

2. Remove j^aie from surface by surface grinding if necessary. 

3. Mill to si«e as specified. 

4. Position stock in 4-jaw lathe chuck. 

5. Machine space to receive heat platens. 

6. Remove stock from chuck. 

7. Layout all holes to be drilled. 

8. Drill holes. 

9. Tap necessary ■ holes. 
10. Surface grmd if needed. 

If hi'al platens are not desired, the heat elements may be installed in the die, thereby heating it 
directly instead of by heat transfer. If the heat element is designed into the die, a disc element would 
possibly be more practical. Disc element, Chroroalox Catalog #67, HSP-31, with 3 •4'" outside 
diameli-r. 5/16" thickness, 120 volts and 400 watts is recommended. 

DIES 

The dies used in this process may be machined from cold rolled steel, cast iron, or cast aluminum. 
The two most practical metals are cold rolled steel and cast aluminum. Cold rolled steel will give a 
good quality die that may be chrome plated or used with a polished surface. Aluminum dies may he 
cast in a foundry and machined to size. Aluminum dies usually have a porous surface finish which 
means a parting agent must be used or the dies coated with an industrial grade of teflon. All dies 
should be designed so that available machines can be us^ d. 

The use of a typp of investment casting to produce dies with sm(K}th surface characteristics and 
little or no machining is a possibility in the industrial arts laboratory. Investment casting uses plaster 
molding powder instead of sand to contain the wax pattern. A simple explanation of the process is: a 
wax pattern is fabricated with sprues, risers, and gates attached: a flask is set up around the pauem 
and a fluid pla.ster composition is poured around the pattern which is suspended i:i the flask by the 
sprue, risers, and gales; after the plaster has set-up the wax is melted out and the molten metal 
desired is poured into the mold. Wood pattern* may also be used, but special pattern proc*»d«rf»s 
must be employed. 



Die and Plunger for Discs 

til. Die 

1. Turn wood pattern. 

2. Ram up sand molds in foundry area, 
a. Pour molds and lel stand for 24 hours. 
4. Clean casting. 

h. Position casting in 4-jaw chuck. 

6. Machine -asting as specified on drawing. 

7. Turn casting end for end in chuck and machine rough portion. 

8. Remove casting from chuck. 

9. Layout and drill holes for knock out pin. 

10. Machine knock out pin. 

1 1 . Layout and drill holes for hold-down pins and thermometer. 
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IV. Plungff 

1. Turn wmid pattirn. 

2. Ri'peat Hiv\is 2 thmu^h H in i*ection III above. 

:l. i.ayoiit and drill hoU's for hold down pins and thcrmometor. 

Charging Chamber, Coaster Die, and Plunger 

1. Obtain one piece of 1020 cold rolled steel 5" dia.x7". 

2. Cut rough si'iv pieces for charging chamber, die* and piunger. 



V. (*harging Chamber 

1. Position stock in 4*jaw chuck. 

2. Face stm*k and machine to not under 4.875 inch diameter for at least 1.125 inches length. 
Machine 4 inch diameter hole through stock. 

4. Machine angle on inside of machined hole as indicated. 
r>. Remove from 4-jaw chuck. 

(i. Cut off excess material. 

7. Position stwk in 3*jaw chuck. 

8. Face stock to 1 inch length. 

9. Machine edge as specified on drawing, 

10. Drill :?/16 inch hole as noted. 

11, Cut slot as shown on drawing. 

VL Die 

1. Position stock in 4-jaw chuck. 

2. Face stock and machine outside diameter the same size as the charging chamber. 

3. Remnve stock from chuck. 

r Position machined end of stock in 4-jaw chuck. 

h. Face stock and machine to diameter. 

(). Machine lip as specified on drawing. 

7. Machine rough concave form of coaster. 

5. Finish machining concave form of coaster. 
9. Polish surface for desired finish. 

10. Remove stock from chuck and layout holes to be drilled, 

11. Drill holes for thermometer and hold down pins, 

VII. Plunger 

1. Position st(K*k in 4-jaw chuck. 

2. Face end, machine to diameter. 

3. Turn stock end for end in chuck. 

4. Machine stock to shape and size as specified. 

5. Polish surface for desired finish. 

6. RetiKrve stock from chuck, 

7 Layout and drill holes as specified. 
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Hold Down Pins for Dies and Platens 

VIII. Hold Down 

1. Ohtain 2 pieces of one inch square cold rolled steel 5 inches long. 

2. Position stock in 4-jaw chuck and machine pin. 

3. Repeat step 2 for each end on stock. 

4. Mill both pieces of stock to specified thickness. 

5. Cut both pieces in half to get the four hold downs. 

6. Drill 7/16 inch holes for slot, mill slot. 

7. Surface grind if desired. 

Pressure Platens for Plywood and Lamination Blanks 

IX. Platens (Details not shown on drawings) 

1. Obtain *2 inch aluminum plate (If m plate or cast aluminum plate is used omit steps 3-5). 

2. Cut slock to rough size. Finish dimensions of platens are l*/3**x7"x7**. 

3. Lay out. drill and tap holes to secure plates surface to surface* 

4. Countersink holes for flat-head machine i^rews. 

5. Secure pieces surface to surface with V4s20NC screws. 

6. Square platens to finished size. 

7. Lay out and drill holes for thermometers. Holes should be ^ 4 from top surface, centered 
and of sufficient depth to obtain correct temperature of platen when in use. 

8. Bolt 2 strap hangers, l/8"x3/4" to e^ pressure platen to aid in attaching to heat platen. 

9. Bolt stainless steel sheets to sides and back of bottom pressure platen overlapping top 
pressure platen. This assembly will aid in holding veneers set up for plywcxid or laminated 
blank. 

10. Square 2 pieces of 16 gauge stainless steel sheets to 6 7/8** to serve as smooth plate 
blanks. 

11. Polish surface for desired finish. 



Press Components 

X. Top Support and Base 

1. Obtain all materials necessary for components in sections X through XV. 

2. Lay out positions for cross and parallel braces and or bars in channels. 

3. Tack weld braces in their respective {Kisitions. 

4. Lay out the position of the guide rod holes. 

5. Position channels back to back, clamp securely. 

6. Drill holes for guide rods. 

7. Insert bolts through guide rod holes, secure channels together by drawing up nuts; this will 

insure alignment after welding. 

8. Weid braces and bars. Use skip welding sequence to minimize warpage. 

9. Lay out spring supports and drill holes for springs. 

10. Weld spring support* into position. 

11. Position and weld support feet in position. 



XI. Sliding Platform 

1. Lay out p<isiiion of pressure plate reinforcement. 

2. Tack weld into position. 

3. Lay out and mark center for sleeves. 

4. Scribe circle of the proper diameter for sleeves. 

5. Saw out or burn slots for sleeves. 

(i. Lay out' positions of spring arms, drill holes for springs, tack weld in position. 
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7, Lay out, drtil and tap holes in channel for die and platen slides. Insert screws in holes to 
keep weld splatter out. 

8. Clamp assembled components to top or base support to minimiEe warpage when welding. 
Use skip*weiding sequence. 



\r tt 

Xli. 


Sleeves and Collars 




i. 


Secure rod and or pipe in 3-jaw chuck of metal lathe. 




2. 


Drill, bore or machine to finished inside dimensions. 




.1. 


Lay out and mark centers for set screws in cellars. 




4. 


Drill and tap holes for set screws. 




Xttl. 


Guide RcKis 




1. 


Square ends of rcnls. 




2. 


Mark center for holes to be drilled in rods. 




3. 


Drill and tap holes. 




XIV. 


Die and Platen Slides 




1. 


Square to fmished length. 




2. 


Position and weld stops on ends of slides. 




3. 


Lay out holes of correct sue to aUow varied width assemi 


biy of slides. 


XV. 


Com'truct Holder for Stop Watch 




XVI. 


Assembly of Press 




I. 


Assemble sleeves and collar in sliding platform. 




2. 


Secure slides to sliding platform. 




3, 


Bolt top supiK>rt and base to guide nKls. 




4. 


Secure wood block to base. 




5. 


Secure holder for stop watch. 




6. 


Insert ends of springs in supports. 




7. 


Secure hydraulic jack in position on wo(k1 base. 





XVil. Assemble control panel and secure in position. 

XVIfl. Assemble heat platens with heat elements and thermoswitches. Position heat platens in 
press. Complete wiring to control panel and test wiring assembly. 

XIX. Secure die, charging chamber and plunger to heat platens secured to sliding platform and top 
support. Insert thermometers in die and plunger* plug in power lead* turn on power and 
platen switches and test run press. 



Preparation of Wood Flour and/or Particle Mixture for Molding 



1 . Prepare wand flour or partteips on jointer, surfacer. or saw from stock having correct 
miii.mure content. . If material is collected from sawdust or particle bin, tests should 
he made in samples for correct moisture content. 

2. Sift particles through screens to obtain size desired (size of screen suggested, from 20 to 
140 mesh I. 
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VVfi^ht \hv amount ol wmnl fliiur iiiui or }Uirtu'U*«(. 
4. IMfrniint* ihv amount <i{ rvsin. W< to 50^; conionl. 

"i. IM«u'«« wood fKirtu U^s and resin in rontuintT. tuml»{«* for 2(>-25 minuti^s to mix thorou>fhfy. 
Add pUt(*s of w(HKi in rontaini'r to aid in tht' mixing priKH'ss. 

«. Dftfrmint' amount nwdt^il for product (flfi jframs ftir Wsi diw or 47 Krams ff»r ifiantor, 
amounts can vary hh to density dt^Hirt'd in prmluctj. 

7. \Vi»ij{h amounts ntH*dt»d. 



I. WOOD FLOUR AND PARTICLE MOLDING OF COASTERS 

PrmH'dure: 

1 . Hluj; iHiWi-r cord intti rt-ceptaclf , turn cm ctml^r piiwt* r switch. Turn on top and Imitom heat 
plati'n switches. Insert thermometers in die and plunder. Preheat to 275 de^. K. (Requtreil 
time* for selected heat is :U)»45 minutes. To increase heat, turn thermosv/itch center stem 
counter-clmkwise; to decrease, turn clockwise. ) 

When die. charging chamJwr and plunder has reached preset temperature, release presure 
on hydraulic jack to allow die and charf^int; chamlwr to be drawn clear of plun^^^r. If 
letterinjr or a trade mark is desired cm the product, coaster or disc, a magnesium plate can 
be etched and insertc»d in the die at this point. Apply wax to inserted plate, die. charginK 
chamber and pfun^c'r. 

Deposit 47 grams* of particle and rp««in mixture into die and charging chamber. To insure 
that coaster product has sufficient materia! for the sides, hoUow out the center of the 
charge to alH>ut * ; to U inch depth. (Phenolic plastic granules can be used in place of wchkI 
particles and resin mixtures to demonstrate thermosetting plastics compresfiion molding 
of products.) Kxpersmentaticm as to weight of charge, time, heat and pressure will be 
necessary for a satisfactory product. 

4. Slide die dud charging char^^.tit i hack into position and apply 20,(HK} psi pressure if Viae 
renins have bc^en used, for 2 minute**, {Requires about I minute to stabiii/.e pressure.) 

NOTK: IF TVMKL OK MKLUKAC RKSINS AKK USKH IN THK MfXTUKKS. APPLY 
25.0(M> PSi VOR K TO 10 MINUTHS, N{) RRBATHINCi OR VKNTINi; CYCLK IS 
RKQl^IRKI). 

Allow a 5 second venting cycle if necessary. (Only mixtures with Urac as a resin require this 
venting cycle J 

Apply 22.5CM) psi pressure for I minute if a ventmg cycle was included. in the sequencH' 
operations. 

7. Release pressure to allow die and charging chamber to be drawn clear ot plunger. Remove 
prr>duct by using a blast of air from an air hose. Apply coating of wax for n«*xt cycU». 

H. Wh«»n pn»cesH has been compleind. clean die. charging chambi^r and plunger with sieel 
wool and wax; replace* in posilicjn with rero pressure* on gauge. Turn off switches anci pull 
powt*r lead. Replace thermometers and clean up the area. 

•Charge will vary as to particle. spi*cies and mixture. 



ERIC 

f 



II. PLYWCX)D AND/OR LAMINATED BLANKS 



1. Kcieant* luy\d down bolt** on waHter plates and/or test dies and plungers. Remnvp die. 
plun^jor and or charfjinu chamber from lop and bottom heat platens; store in locker area. 

2. Secure top and luittom flat pressure platens (not shown in drawint(s, see Figure in 
{N>Nitif»n Inaween heat platens with hold down plates. (Stainless steel plates between 
platens should be waxed to prevent adhesive from sticking to surface.) 

\\. Repeat ft I in Swtion 1 above, preheat platens to 200^F. 



t. Knpeat 02 in Sinrtion I above, clearance should be approximately ! inch. 




Tritt en*%% CompfmraKi, Almtetiin Test Die Ri^ier {Mki smd 
Pi> wmd nr nalenti jreiHer | { Fig. 111*2} 



6. 



Place prepared venei^rs ^TT^^nu- 
nates between stamtess sti-el 
plates. (Veneers* I/2H inch thick, 
should only be single spread with 
plastic resin adhesive to prevent 
excessive squeeze out and a mini- 
mum of moisture added to veneers; 
this precaution will prevent war- 
page in the fmished blank.) 

Slide loaded platens back into 
position and apply 15,(KK) psi 
pressure for I minute when using *4 
inch thick blanks - more time should 
be allowed for thicker blanks. 

Release pressure and remove blank. 
Clean and apply coating of wax to 
stainless steel plates if needed. 



8. Repeat 0fi in Section 1 above. 



HI. LAMINATION OF THERMOPLASTIC SHEETS 
AND/OR PRE CUT SCRAP PIECES INTO DISCS 

PnK*t»ciur*': 

1 . Kefeasf hold down bolts on coaster plates, plunger and/or pressure platens: store in 
lm"k<*r ur<»a. 

2. Si'cure round lest disc die and plunger in position between heat platens. 

Keptf'ut #1 in Section 1 above. Preheat die and plunger to ItKO® F. (Allow p2 to 2 hours to 
^ain h«*at selected.) 

4. Repeat #2 in Section 1 al>ove. However, use aerosol special Slide Mold Release. 

.5. I)i»posit prepared sheet plastic discs into the die chamber. (Solid objects: coins, wire, etc*, 
can be pl«ri»d between sheets for permanent bonding.) If desired, scrap pieces or 
granulated plastic* 130 gram wt. charge, can be placed in the die chamber to be fionded 
into a HoMd diw. (Plastic sheets should be preheated in an* oven at 280^F.. until they 
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iHHotiH- fitialik* hvfuri' betng dcpi>siU«d into the dk^ chamber. This preheating insures 
pt^rfect bonding.) 

Slide die hack into {lORition and apply 2A,000 psi for 20 to 30 tnintites. Ymi may have to 

!stabiti/.e preM?«ure during this time. 

7- Turn off switches and pull power lead. Clean up the area. Do not release pressure an press, 
allow die and plunger to cool until they reach room temperature. I External air applied to 
the die and plunger will aid in the cooling prmress. A recirculating water jacket could be 
designed to decrease the mold temperature rapidly 

K When the mold has cimled sufficiently, releaM? the hydraulk jack pressure The mold may 
have to be removed from the heat platens to mparate die« form^ disc and plunger. 

9' After removing formed disc, clean and wax die and plunger for next application. 

10. Formed disc can be sawed, sanded and buffed to the desired shape and luster. 



The following articles, bulletins and references have been selected to give you a variety of 
techniques, processes and information. 

(Hmbel. Armin F* "Your Students Can Build This Materials Testing Machine/' School Shop, 
November. 1973, pp. 46-47. 

Heine. Richard W. and Carl R. Lopor. Jr. Principles of Metal Casiing, New York: McGraw-Hill, 1967. 

Kruyrpa. Russell. "Wood Flour Molding for Industrial Arts Laboratories. Industrial Arts and 
Vocational Education, Novemlier, 1966. p 69. 

Lehmann. W.F. Molding Compound? from Douglas-Fir Bark/' Forest I^x>ducts Journal, Vol. 18, 
#12. p 47. 

Mater. Jean. ' Bark: Problem or Opportunity?' Woodworking Digest, March 1969, p 24. 

Molding Methods and Materials. American Foundryman's society. 1962. pp 43-54. 

OherK. Rrsck. and F.D. Jones. Machiner's Handbook, New York: Industrial Press, 1969. 

"Project Shee»ts #1-6/* Dake Corporation. Grand Haven. Mich^an. 

Kusinoff. S.E Foundry Practices, Chicago. III.: American Technkrai Society. 1955. 

•Scott. Mitlettand Hajny. "Wood Wastes for Animal Feeding.** Forest Products Journal, Vol. 19. #4. 
p 14, 

Seiridge. hvwin K. Jr. "Molding Wood Particles: A Small-Scale Process/' The Journal of Industrial 
Arts Eduvation, May-June. 1964. p 30. 

Snyder. Charli-n R. 'Wood Fkiur Molding." School Shop, September. 1969. p 60 

White. Mark. "DistillinK Wood By-Pnxiucts." Imiunirial Education. October. 1973, pp. 30-31. 
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Trio Press supplies can be obtained from the following companies: 

Dye Pigments. Reichard Couiston Inc., 15 East 26th St., New York. N.Y. 10010; American Cyanamid 
Co., PiKments Div.. Wayne, N.J.; Hercules Incorporated. Imperial Color and Chemical Dept., 
Gtenfails. New York. 

Heat Elements. Type C cartridge type. Catalog #C-143; and Thermoswitches, Cartridge type. 
Catalog #17002. Chromaiox Catalog 0B7, C.B. Falls Co., Suite 1003, 317 11th St., St. Louis, 
Missouri 63101. 

Moid Release, Special Slide, Aersol can 18 02. lasco Industrial Arts Supply Co., 5724 We^ 36th Si., 
Minneapolis. Minnesota 55416. 

Resins. Adhesive, Cymel #500 7C3-102. Melurac #304 L-7A04)33. Urac #110 L-709-003. American 
Cyanamid Co., Wallingford. Connectkut 06492. 

Wax, Partali Paste #2. Cope Plastics Illinois Inc., 1111 West Delmar Ave., Godfrey, III. 62035. 
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IV, I HE PRODUCTION PRODUCT OF INDUSTRY 

Mass Prtxiuction: Principles, Applications and Operations 



Kfct'iUly a lur^v w^hkI products industry, Francer Furniture Co., located in Salamanca, N.Y.« 
luunchfd a plant expansion program in which it built and outfitted two separate facilities 
simultaneously. The first facility, an HO.CKK) sq. ft. building, held the basic rough mill operations, 
Vi^neer lay-ups. plastic laminations section and a variety of machines to process solid wood stock 
comp<inents. Tht* sei'ond facility was an expansion of the Hrm's basic plant, increasing the total size 
of this building to 150,0{K) sq. ft. This building contained a complete finish mill, assembly and 
finishing departments. 

The twi) new plants required the installation or relocation of more than 100 pieces of major 
w<Hidw<irking machines. The actual completion time from groundbreaking for the two facilities to 
operaltiin of the machines was 8 months. The rough mill s^ystem was in the planning stage 18 months 
as changes were made to keep up with new developments in equipment and technology. The 
consulting «*ngineer indicated the one reason why many wood product manufacturers had to shift to 
highly mechanized facilities and making of large capital investment In automatic machinery was the 
difficulty in finding or training skilled workers. 

A forward-i<H)king attitude and a quest for the latest technology to produce fmely crafted wood 
products is a key to success in this highly competitive industry. This particular company realized the 
necessity of expansion and technological improvement of its facilities. This firms exp€?cts a total 
capacity output to be in the vicinity of $20,(X)0,(K)0.00 annually. New machinery technology and new 
materials and methods engineering will continue to develop techniques for increasing production per 
unit of time for the purpose of reducing the unit cost to maxe business profltable. 

Mass pniduction as a basic principle of industry must be more widely taught as a unit of study and 
activity in our Level 11 industrial arts woodworking classes. It is iK)ssibIe to have success through a 
simplified approach to mass production by exploring its advantages and limitations as it applies to 
our industrial society. Selected references listed will give a quick summary and a variety of 
approaches to this important phase of industry. These published articles go much further into detail 
than should he attempted in this introduction to mass production. 

The following considerations should b^^ kept in mind to assure success in a mass production 
endeavor: select and keep operations simple so they will fit the abilities of the students involved. Plan 
a production line with available equipment. If the designed product requires more time than a class 
period for completion, set up the line so that one or more components can be completed, store the 
finished components and continue production at a later date. The product produced should be 
worthwhile and retain student pride. Fixtures and jigs.should be inexpensivet easily constructed and 
consume a minimum amount of time in fabrication. This will allow changes in various production 
products or model changes with a minimum expense involved. 

In a manufacturihg industry the productioo group determines if a product is going to be produced 
on a competitive basis. After they have received working drawings from the product engineering 
section they are responsible for designing, creating and selecting the best manufacturing methods, 
processes, tools, equipment, time and skills needed to manufacture a product. 

Methods engineering must develop techniques for increasing the production per unit of time for 
the purpose of reducing the unit cost. To accomplish this, surveys are made, facts are gathered, 
analyses are made, and in general, all the information concerning the methods for producing a 
product m compiled in an orderly and systematic manner. 

John Dryton. a senior Industrial Technology student enrolled in a Motion and Time Study class at 
Southwest Missouri State University, assuming the role of a methods engineer, accepted the 
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assignment of unaiy/ing thi* produia. inttrior wood shutters, for this unit of the wxKHis curriculum 
guide. After fhe product had been selected, designed and the drawings completed {Drawing 101) it 
was necessary Ui work out the sequence of events in a chronological order from the raw material to 
the assembly of the finished product. To satisfy this need, an Operation Process Chart < Drawing 
U)l-A) was ccmstructed as a graphic representation of the points at which materials were introduced 
into the process, sequence of inspwlions and all operations involved. 

After all operations were recorded the next pit^edure was determining the actual flow through the 
laboratory area. Using existing equipment in their locations in the Industrial Education Laboratory at 
Southwest Missouri State University, a Flow Process Chart and Flow Diagrams (Drawing 101-B part 
numbers 101-1, 101-2, 101-3, 4. 101-ft) were constructed. These steps gave a realistic view of 
transportation, delays and storage of shutter components. To aid production workers. Component 
Process Route Sheets were assembled to facilitate production requests. A Methods Outline or * 'Steps 
of Procedure" was also assembled for planning convenience. 

In summary, the production of the interior window shutters involved: 60 operations* 16 
inspections, 41 transportations for a total of 1,126 feet. 8 storages and 22 delays. 

The product, interior window shutters, has been analyzed to aid you in setting up your own mass 
production unit or duplicating this product as a "starter". The shutter production has been tested in 
a typical industrial arts "shop" or laboratory and has provided an incentive and challenge for the 
students involved. The bulk of the material used can be received free from small industries using 
ponderosa or white pine as raw materials for mill products. 
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FLOW PROCESS CHART 

SUBJECT CHARTED Louver> fof Intetiot Window Shutters CHART N O IQI-t-A 

DRAWING NO 101 PART NO lOI-l CHART OF METHOD 



CHART BEGINS In stock »oom CHARTED B Y John Dt/ton 



CHART ENDS At assembly qteo DATE 5/25/70 SHEET t OF 2 



D«ST 

IN 

FEET 


TIME 
MiN 


ctNARt 

SYMBOLS 


PROCESS DESCRIPUON 


DIST 
IN 
FEET 


TIME 
MIN 


CHAftt 
SYMBOLS 


PROaSS DESCRIPTION 






V 


in stock room 






□ 

* * 


Inspect 10% spot 
check 








Materia! iooded onto a 
4 wheeled coit 


27 






To suifacei ^3 


25 






To sgtfacef ^3 






0) 


Sutface 5® tapet 






o 


Surface stock to thickness 






□ 


Inspect lOO^^o 






V 


Wait for move - man 


54 




V 


To shape? ^4 


i9 




i y 


To jointei ^2A & 2B 






O 


Shape iodius on 
edges 








Joint edge 






V 


Wait iot move -mon 






V 

V 


Wait fe» move - man 


58 






To fodlol aim sow 


•3 




E> 


To table saw ^1 






o 


Squoie end, cut to 
length 






o 


Rip to thickness 


33 






To icdiai aim uj^ 
'5B 




} 




Wait fof move - mon 






o 


Sow tenon shoutdeis 
c^e side 


10 






To jolntef *2A & 2B 








Wait set 'Up man 








Joint sawed edges 






0 


Saw tenon shouidets 
lemointna side 



o 
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FLOW PROCESS CHART 


SUBJECT CHARTF.D Louveis foi Infeiioj Window ShutfefS 


CHART NO 101- 


l-A 


DRAWING NO 101 


PART NO fOM 


CHART OF METHOD 


CHART BEGINS In stock room 




CHARTED BY John Dry ton 


CHART ENDS At oisembly ateq 




DATE 5/25/70 SHEET 2 OF 2 


















■ bill ' 

IN 

PFF T 


UNIT 
TIME 

/V\i IN 


tHART 
SYMBOLS 


PROCESS DESCRIPTION 


IN 
FEET 


UKllt 
TIME 

MiN 

TV\t l> 


CHAftt 
SYMBOLS 


PROCESS DESCRIPTION 






Q 


tnsf^cf 10% spot check 










58 






To band saw 














© 


Rip stubby tenw 














V 


Wult fot move - man 










35 






To lathe *7 














© 


Round tenon 














□ 


Inspect iO% spot check 










23 






To drill press ^8A 














© 


Driii pHof hoies for 
staple 














□ 


Check ovei-all dimensiwis 










6 






To assembly area 














w 


Stmed until assembly 
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FLOW PROCESS CHART 

SUBJECT CHARTE D Stites for Intetlof Wtmiow Shottert CHART N O I0>-2«A 

DRAWING N O 101 PART N O 101-2 CHART OF METHOD 

CHART BEGIN S In stock room CHARTED BY John Dtyton 



•CHART END S At ostembty oreo DATE 5/25/70 SHEET ]_ OF 1 



ulST 
IN 

TIME 




CHART 
SY^ABOLS 


PROaSS DESCRIPTION 


DiST 
IN 
TIME 


JNIT 
TIME 
MIN, 


SYMBOLS 


PROCESS DESCRIPTION 






V 


In stock room 


II 




Cii) 


To table iow 








Material ioodsd onto o 
4 wheeled cort 






© 


Plow Of^n end 


25 






To 'surfocer ^3 








Walt foi mov^-man 






© 


Suffoce stock to 
thickness 


29 






To moitisef ^9 








Wait fo< move-man 






© 


Squoie shou^d6-: cuts 


19 






To jointer '2A & 2B 








7 




lrl^pecf 10 spot check 






© 


Joint one edge 


48 






To shopei *4 






V 


Woit f» move-man 






© 


Shape cove on itistde 
edge^ 


13 








To table sow 










Oteck dimeniioii^ 








Rip to poratiei width 


59 




C!!> 


To dfi" pfCi^ ^8 B 






y ■ 


Wait fw move-man 






0 


Diili tenon hoivb 


10 








To jointer '2A & 2B 












Check ovef -uM dimt-nsion^ 






© 


Joint to finished width 






w 


Stoied unfit fa^venibty 








6 


deck dimensions 










8 








To radial aim saw ^5A 














(0 


Square end, cut to length 
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FLOW PROCESS CHART 

SUBJECT CHARTED Rails for InterJw Window Shufters CHART NO 101-3, 4- A 
DRAWING NO 101 PART NO 101-3^- 101-4 CHART OF METHOD 
CHART BEGINS In stock room CHARTED BY John Diyton 
CHART ENDS At assembly orea DATE 5/25/70 SHEET ' OF 2 


DiST 

IN 

FEET 


UNIT 
TIME 
MIN 


CHART 
SYMBOLS 


PROCESS DESCRIPTION 


DIST 

IN 

FEET 


UNIT 
TIME 
MIN 


CHART 
SYMBOLS 


PROCESS DESCRIPTION 






V 


In stock toom 






© 


Joint to finished widtH 






(F) 


Material i^Mlod onto 
a 4 wheel coit 






R 

L.^ 


Check dimensions 


25 






To surfacer '3 


62 




[26% 


To shapet '4 






©■ 


Suffoce stock to 
thickness 






© 

^^^^ 


Shope cove on 
inside edges 






V 


Wait f(K move-nfKin 






V 


Wait fd move'mon 


19 






To jointer ^2A & 2B 






▼ 


To -odia! oim sow 






® 


Joint one edge 






© 


Squoie end, cut to 
length 






V 


Waft for move - man 






V 


Wait fof move-mon 


13 






To table saw 'i 


33 






To fodfoi oim sow 
#58 






® 


Rip to width 






© 


Ooss cut tenofi sHouldeis 
each end & edges 






V 


Wait fof move-fTwn 






V 


Waft f<» set 

nfKsn 


10 




B 


To jointer '2A & 2B 






© 


Cut tenons to finished 
dfmen$i<^s, cheek cuts 
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FLOW PROCESS CHART 

SUBJECT CHARTED Rails fa Interlof Window Shgtfers CHART NO 101-3, 4- A 
DRAWING NO 101 PART NO 101-3; lOM CHART OF METHOD 
CHART BEGINS In stock loom CHARTED BY John D»yfon 
CHART ENDS At assembly oieo DATE 5/25/70 SHEET 2 OF 2 


IN 
FEET 


UKllt 
TIME 
MIN 


CHAt?r ""■ 

SYMBOLS 


PROCESS DESCRIPTION 


DIST 
IN 
FEET 


UNIT 
TIME 
MIN. 


SYMBOLS 


PROCESS DESCRIPTION 






V 


Wait f€» fwve-man 










25 






To wwk bench 


























27 




















(F) 


Cut tenon angles 
















Inspect lO^o $pot check 










41 






To drill fwess '8A 














© 


Drill recess for 
cdjustment rod 








1 






12 


Check over-oM difwnslons 










6 






To assembly area 














w 


Stored until assernbly 
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FLOW PROCESS CHART 

SUBJECT CHARTED Adm.tmant Fa. interim W;n^«w Sh»ttm« CHART NO |0|.5,A 

DRAWING NO ioi PART NO tpus CHART Of METHOD^ 



CHART BEGINS ,rnfk tonm CHARTED BY r,.^.^ 

CHART ENDS At Q^tembly ofeo DATE 5/25/70 SHEET j_OF _[ 



OlST 

IN 

FttT 


UNIT 
TIME 
M!N 


CHART 
SYMBOLS 


PROCESS DESCRIPTION 


DIST 
IN 

FEET 


UNIT 
TIME 
MIN. 


CHART 
SYMBOLS 


PROCESS DESCRIPTION 








In stock r^m 






V 


Waif for move- mem 






© 


Marerioi iocded onto 


ts 






To work bench 


25 






[33) 


To surface! *3 








Lcry-out staple l(Kot]on$ 










thickness 


16 














Wolt tor move-rmin 










Driii pilot holes 


•9 






To jointer '2A & 26 








Wait move-nwi 








Joint one edge 


59 




E> 


To 5haf»f '4 






V 


Watt for move-man 






© 


ihape rcdius 
corners 


'3 








To table saw *l 






|i4 




Q^ck over- ail 
dimensions 








l\ip TO fOugn WtOrn 






EO 


To CKsembiy oieo 








Wait fo* mov/p-fTKin 








Stored until assembly 


10 






To surfacef '3 














© 


Sofface to finished width 
















13 




Check dimensions 










8 








To r«lfai arm sow '5A 














0 


Squore end, cut to length 
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INIKRIOR WINDOW SHUTTER METHODS STUDY 




.totolhiit(H»«ral^iHi JohHer 2B{i^* IV«I] 



L Li) u vers 

1. Surface sUkK to 1*^4*' thickness^ 
material can be random width and 
length (RW&U. 

2. Joint edges. (Fig. IV-1) 

3. Rip 5/16'* thickness stock from the 
edges. (Fig. IV-2) 

4. Joint sawed edges of RW & L stock. 

5. Repeat steps 3 and 4 until stock is 
depleted. 

6. Place ripped 5/16** thick stock on 
prepared ••carrier"* sawed surface 
up« and surface to tapered dimen- 
sions. (Carrier should be prepared 
from 3/4" Douglas Fir plywood 6" 
wide and of varied length* having 2 



Hawed [grooves 5 degrees, off 
{H'rfH*ndicuiar to support the jointed 
surfatv ) (Fig. IV*3> 
Shapo di'sired or M|>ecified radius on 
t'dgt»s of random length stock. (Set 
up Mha|H*r with featherboard and 
HtiH'k hfiid-downs for safety and to 
aid in continuous feeding of tapered 
stock. » (Fig. lV-4> 
Sciuare one end of tapered, shaped 
Htm'k. Plait' squared end against 
slop hhK*k and square off 2nd end to 
finishi'd louver length, allowing 
suffiiMeni stock for tenons on each 
I'nd. (Set up stop block and use 
hoilow-ground venei^r blade for best 
resultsK (Fig. IV-f)! 





Taper fHMfactes (^^ntt^, IJak^ Vm^med 'Canter' {f^.IV.}} 



(H>^M^ (m TaMe %hb^ AjoUmsMe Feed f F|g« IV-2) 



9. Saw tenon shoulder cuts on each 
end of louver stock • re-adjust 
height of saw blade and cut tenon 
shoulder cuts on each end of 2nd 
edge . (Set up stop blwk and 
carefully check tenon material left 
on sample cuts before continuing 
with balance of louver stock. A 
hollow-ground veneer blade is 
desirable}. 

10. Rip stubby tenon cheek cuts on 
hand saw. (Set up stop block on 
fence and allow waste strnk to fall 
away from blade and fence J (Fig. 
IV.6) 

1 1 Force stubby tenon stock into a 
revolving hollow die to produce a 



12. 



13. 



14. 



round tfn<in of dfsirrd dimi^nsion. 
(Die can be madv by driiitn^ a hole 
of ftpecified mze into a '2'* I'otd 
roiliKi sievi plate. Securt* du- to a 
wood lalhf scrt'W chuck and 
rovolve at high sptH'd in the lathe. 
A temporary table and guides 
must set up on the lathe bed to 
enable the stubby tenon stock to be 
forced horizontally into the hollow 
die.f (Figure IV-7> 
Kemove surplus^ curl of wood left 
on the .''houlder of round tenon 
with a fjU ii"- rasp. 
Drill pilot *fM^>j in center of large 
radius edge for staple. iFig. 
Use abrasive paper to remove 
machine marks on surface and 
edges. (This step optionaU. 




9ia|^ Paxils E^es wflh HcM-down 
F&^b^mifi f IV-4| 




IK Stiles 



Sqnirfiig Ends of wftb Tapered Hade f F^. IV^S] 



1. 
2. 
3. 



4. 
5- 



6. 



Surface stock to 11/16". 
Joint one edge. 

Rip stock to rough widths leave 

st<K*K for jointing 2nd edge to 

finished dimension. 

Joint to finished width. 

If stock was RW & repeat steps 2 

through 4 until stock width is 

depleted. 

Square one end of stock, place 
squared end against stop block and 
square off 2nd end to fmished 
dimen^^ion. 

Plow open end, centered mortise on 
each edge of stile, ISet up stop to 
insure that mortise does not 
extend further than desired.) 



8. With hollow chisel mortiser or 
chisel, square shoulder cuts on 
inside edge and end of open end 
mortise to receive angular tenon of 
raih. 

9. Shape enclosed cove cut on inside 
edges, leaving 7/16** raised edge 
in center. I Use extended «;tops on 
shaper fence to insure ^ /re- 
shaping distances). 

10. On inside edge* mark and drill 
holes to receive round louv«?r 
tenons. (Fig. lV-9) 

11. Use abrasive paper to remove 
sharp edges left by shaping and 
drilling operations. (Surface abra- 




sive work on stiles is optional). ffi|9liigSldM9rTnmiC^^CWsi»Uifn«tIfito«iV«6} 
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10. 



11. 



12. 



tenon: remove surplus material on 
each cheek of tenon. 
Place rail on edge and make 
shoulder cut on inside edge, 
remove surplus material on edge 
to complete bare-faced tenon. (Use 
stop block to insure all tenon 
shoulder cuts will be in align* 
ment.l 

Lay out and cut angi * on tenon to 
fit in prepared stile slip mortise. 
Joints should be closed on should^ 
ers and ends. (Fig. fV-10) 
Drill with forstner bit recessed 
depth on inside edge of rails to 
receive louver adjustments rod in 
up or down position. (Fig. IV-IU 

Use abrasive paper to remove 
rough surfaces left by machine 
operations. (This step optional). 



ill. Rails 

1. Surface stock to 9/16*'. 

2. Joint one edge. 

3. Rip stock to rough widths* leave 
stock for jointing 2nd edge to 
Hnished dimension. 

4. Joint to Hnished width. 

5. If stock was RW & L, repeat steps 
2 through 4 until stock is deplet^. 

6. Shape cove cut on inside edges 
leaving raised edge in center. 

7. Square one end of stock, place 
squared end against stop block and 

I square off 2nd end to finished 
dimension; allow estra length for 
tenons on each end. 
Cross cut tenon shoulder cuts on 
each end and surface for centered 




Drmognifil Notes for LfmverStqilesf^^ iV-8i 




IV Lfuver adjustment rod 



1. 
2. 
3. 



4. 
5. 



OperaOofi #21, Drffl Tram IMes {1%. IV.91 



Surface stock to 3/8* \ 
Joint one edge. 

Rip stock to rough width* leave 

stock for jointing 2nd edge to 

finished dimenssr 

Joint one surface to finished width. 

If stock was RW & L. repeat steps 

2 through 4 until stock width is 

depleted. 

Square one end of stock, place 
squared end against stop block and 
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square I'fui vm\ In finished di- 
mens^t' It 

Lay out • rod and drill staplt^ piUit 
holt*?* alons the entire length for 
n*(]uired number of louvers. Stap- 
les to be placed tin center and 
piisitioned lengthwise of rod. (Fig, 
IV-I2} 

Shape radius on all corners, using 
hoid*downs and featherb^iard. If 
ends are to be rounded use rasp 
and/ or abrasive paper. 
Usi' abrasive paper to remove 
rough surface left by machine 
operation*^. (This step optional - 




Cot Tmra A^oa |F^. IV. 10} 



V. Trial assembly of shutter compo 
nvnts 




st(H*k to base to shim up and sup- 
port a stile on each side of 
spacers: tenon holes should be le- 
vel with louver tencms). 

Position a stile on shim supports 
on one side of spacers. 
Position louvers between spacers 
on jig with tenons inserted in stile 
h<iles. 

Insert rails in 2nd stile, position 
stile and rails on shim supports on 
2nd side of spacers. Slide stile and 
rails into mortises and louvers into 
tenon holes. If all dimensions have 
been held to a close tolerance this 
should be an easy operation; if not^ 
a small sidewise movement of 



1 . Drive staples in pre-drilled <»dge of 
adjustment rod, use spacer to 
insure uniform depth. 
2. Prepare a jig and fixture to hold 
required number of stiles, rails, 
and louvers. Louvers should be in 
an upright position, properly 
spaced with the largest radius up. 
(To prepare jig and fixture use 
3/4** Douglas Fir plywood as a 
base; joint a 2-V2 degree bevel on 
edge of spacer stock of the correct 
width and thickness to support 
individual louvers; secure spacers 
to base; secure correct thickness of 
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louvf rs< into 2tui niile may be necessary. Position or close up slip mortise and tenon joints on 
raits and stiles; louvers will align themselves. 

6. Position adjustment rod with staples over the center of the upright louvers. Insert louver 
staples through rod staples and drive or push into louvers. 

7. Romove assembled shutter from jig and test open and closed position of rod louvers. Note or 
mark corrections to be made. 

8. If necessary, disassemble components, make adjustments or corrections* re-assemble for 
storage or prepare for adhesive. 



VI. Final assembly and fitting of hardware 

Apply a plastic resin, water resistant adhesive to slip mortise and tenon joints; re-assemble in 
jig and fixture. Use necessary number and types of clamps to square up all joints. Finishing 
nails can be driven into the joints from the window side and countersunk to allow clamps to be 
removed while adhesive is drying. 

Extreme care should be taken at this point to remove all adhesive that is forced from the joint. 
Allow correct drying time for adhesive. 

Attach hardware for hanging 4 shutter panels using adjustable wraparound hanging hinges. 
(Hardware Kit /J^99391, Sears, Roebuck and Co. has proven successful-other suppliers have 
equal hardware kits.) 

Follow directions on hardware package for assembly and installing. 
Make final adjustments and corrections before finish is applied. 



VII. Finish 

1 , Remove shutters from windows, identify so they may be replaced in correct sequence, remove 
hardware* and touch up rough areas from installation with abrasive paper. 

2. Apply desired finish with proper technique to insure a quality product. 

PROCESS ROUTE SHEETS 

Process route sheets of each shutter component have been included for your study. The component 
drawings normally located on the route sheets are illustrated on Drawing 101-C. 
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f^or c^iiK^ent drawing see Drawing 101- C) 





PROCESS ROUTE SHEET Part J_ of 5 
ftitf Name Inter tof Window Shutters ftjtt. No. iOI 

Part Name Louver Part. No. lOI-l 

No, Lbed Per Unit 25 Material Ponderosa Pine 


LENGTH WIDTH THICK LENGTH 


Wi6tM 


fHiik 


ROUGH RANDOM RANDON M/2" FINISH 5 5/8" 


1 1/4" 


9/32-5/32" 


Opei 
No, 


Moch . 
No, 


OPERATION AND INSTRUaiONS 


total Pcsses 
Psr Operation 


Or»r. 
TifTw 


Set-up 
Time 


1 


3 


Surface 


2 






? 


2 


Joint 


2 






3 


1 


Rip 


1 






4 


2 


Joint 


1 <2) 






5 


3 


Surface 


1 






6 


4 


Shof^ edges 


2 






7 


5A 


Cut to length 


2 






8 


58 


Cut tenon shoulders one side 


2 






9 


58 


Cut tenon shoulders 2nd side 


2 






10 


6A 


Rip tenon cheeks 


4 






II 


7 


Form tenon 


2 






12 


8A 


Drill staple holes 


2 


• 





ERIC 



4-14 



(For compment drawing see Drawing lOI-C) 




PROCESS ROUTE SHEET 






Part_ 


2_of ^ 






Pdft 


Name 


Interior WirKiow Shutters Patt. 


No. 101 










Poft Name 


Stiie 


Part No. iOI-2 










No. 


Used Per LMit 


2 


Material P&^erota Rne 










































LENGTH 


WibtH 


tHiCk 


ROUGH 


29^8" 


1 13/16" 


3/4" p FINISH 


29 5/16" 


1 2i/4'* 


11/16" 


Opet 
No. 


Mach. 
No. 


OreRATION AND INSTRUCTIONS 


Total Passes 
Per Oper. 


Oper. 
Time 


Set> Up 
Time 




3 


Surface 


2 






14 


2 


Joint 


1 






15 


1 


Rip 


1 






16 


2 


Joint 


1 






17 


5A 


Square ends 


2 






(8 


I 


Plow mortises 


2 






19 


9 


Square mt^tise ends 


2 






20 


4 




Shape CO > 


s 




2 






21 


8B 


Drill 


25 
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{F» component drawing see Drawing iOI-C) 



PROCESS ROUTE SHEET 
Pott Name tnterior Window Shuffers 

Part Nome U|;^r Roil 

No, Used Pe» Unit I 



i^tt. No. 101 
Pari No. 



IO!-3 



Motarioi PofKier<»a Pine 



-mm 



Ope» 
No 


Mach 
No. 


OPERATION AND INSTRUCTIONS 


T<^ai Passes 
per Operation 


Opet. 
Tlrrw 


Set- Up 
Time 


22 


3 


Surface 


2 






23 


2 


Joint 


2 






24 


1 


Rip 


1 






25 


2 


Joint 


l<2) 






26 


4 


Shape coves 


2 






27 


5A 


Square ends 


2 






28 


5B 


Cut tenon shoulders 


6 






29 


5B 


Cut tenon cheeks 


4 






30 




loy Out tenon angle 


2 






3J 


6A 


Cut tenon angles 


2 






32 


8A 


Machine rod clearance 


1 
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( For component drawings see Drawings lOI-C) 



PROCESS ROUTE SHEET Part 4_of _5 

Patt. Nome InteriOf Window Shutters Patt, No. iOl 

Pott Name Lower Roil ftjrt ^4o. lOM 



No. Used Per Unit I Aftateria! Ponderaa Pine 



LENGTH WlbTH THICK 




LENGTH 


WIDTH 




ROUGH 7 1/2" 2 1/2" 3/4" 


FINISH 


7 13/32" 


* 7/16" 


9/16" 


Opef . 
No. 


Mach. 
No. 


OPERATION AND INSTRUCTIONS 


Totoi Basses 
Per Oper, 


Opei. 
Time 


Set-Up 
Tin» 


22 


3 


Surface 


2 






23 


2 


Joint 


2 






24 


1 


Rip 


1 






25 


2 


Joint 


1 (2) 






26 


4 


Shape coves 


2 






27 


5A 


0 

Square ends 


2 






28 


5B 


Cut tenon shoulders 


6 






29 


5B 


Cut tenon cheeks 


4 






30 




Lay out tenon angle 


2 






31 


6A 


C t tenon angles 


2 






32 


8A 


Machine rod clearance 


1 







o 
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( For com(»nenf drawing see Drowing 101- C) 



PROCESS ROUTE SHEET 
Pott. Name Interiw Window Shutters 



ftirt_5^ of 5 
ftjtt. No. 101 



Poft Name__ {.^^^^ Adjusffnant Rod 
No. Used Per Unit i 



Port No- 101-5 



Material PofKler(»a Pine 



WIDTH 



THICK 



THICK 



ROUGH 



25 1/8" 



RANDOM 



3/4" 



FINISH 



25" 



Ml 



Ml 



Opei , 
No. 


Mach , 
No. 


OPERATION AND INSTRUCTION 


Total Posses 
Per Oper. 


Oper. 
Time 


Set- Up 
Time 


33 


3 


Surface 


2 






34 


2 


Joint 


2 






35 


1 


Rip 


1 






36 


3 


Surface 


1 (2) 


I? 




37 


5A 


Square stock 


2 






38 




Lay out holes for staples 


100 






39 


8A 


Drill 


50 






40 


4 


Shape radius 


4 
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Th*» fdihtwitiK artiflt'M. huUettns and references have been selected to give you a variety of 
techniques, procesises and information. 

B teckman. J.C. "Manufacturing Technical Semester." Industrial Arts and Vocational Education, 
UecemiuT, 1970. pp39-40. 

DeBal, Alfred. "Kancher Furniture Engineers Two New Plant Facilities." Furniture Design and 
Manufacturing. September, 1969, pp28*44. 

Dutton. Bernard. "Mass Production-Principles, Applications and Operations." School Shop, 
September. 196«. pp44-46. 

Evolution of Mass Production. The. Ford Motor Company Publication, Educational Affairs Dept., 
The American Road. Dearborn. Michigan 48121. 

Figurski. Arthur J. "Manufacturing Products for Christmas." School Shop, September. 1970, 
pp6«.5» 

Gerbracht and RohinsonMndcratanding America's Industries. McKnightand McKnight Publishing 
Company. Bioomington, 111. 

Hulen. Charles R. "A Flock of Mass>Produced Ducks." Industrial Arts and Vocational Education.. 
September. 1970. pp29-34. 

Kettering. Charles F. and Allen Orth. American Battle for Abundance. General Motors. Detroit. 
Michigan 48202. 

Magowan. Robert D. "Operation Prwess Chart-TtM)! for Mass Ptt)duction." Industrial Arts and 
Vocational Education. May. 1967. pp62'6.^. 

Nelson. Hilding E. "The Production Project as a Unifying Experience." School Shop. November, 
1967. pp50-51. 

Parke. Nelson L. One Every .10 Seconds. Greenwood Laboratory School. Southwest Missouri State 
University. Springfield. Missouri 65802. 

Tuufii. Clarence & Grace. "Add Zest to Project Activities With Time & Motion Studies." Industrial 
Education. September 1973. pp. 46-47. 

Whaley, Don. "Simulate Industry in a Laboratory Factory." Industrial Arts and Vocational 
Education. October. 1970. pp6./-42. 

World of Manufacturing. The. Industrial Arts Curriculum Project, McKnight Publishing Company, 
Bioomington. liiinois. 
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V. W(K)D PLASTIC COMPOSITION (WTC) 



Wood Pianttc Composition (WPC) is one of the most exciting developments in the wood using 
industry. The strength and stability of the new materia! overcomes many problems of wood life and 
durability. WFC is an example of man's ability to modify a natural reMurce by increasing capabilities 
of its application. 

The combination of wood and polymers should provide an additional area for future research and a 
variety of new products for the woods industries. The future of the WPC process will depend upon the 
imagination of the users. 

Wood has been the number one product for the construction of furniture and building material for 
many years. It is one of the worlds oldest* cheapest* most abundant* easily handled, durable* and 
attract! vt' materials used for construction. 

In 1868 the first plas;tic was researched as a replacement for the diminishing supply of certain 
natural materials. As early as the I930*s* plastic was used to produce products in large quantities for 
commerical u»t». Plastics could be molded into so many forms that they were rapidly taking over many 
of woods' traditional markets. 

Wood scientists, always searching for a way to improve the properties of wood* researched the idea 
of compatibility of wood and plastics. To combine the characteristics of both wood and plastics was 
the final goal. Filling the air pockets of the wood cell structure with plastk! could create a new prc^uct 
combining desirable features of the two materials. 

Rakelite plastic was first used to create a wood plastic composition product* however the results 
were unsatisfactory. Absorption was uneven and the formaldehyde soaked wood was dangerous to 
handle. Wood dimensional stability however was achieved. 

Atomic energy gave a promising new approach to the WPC process. By using gamma rays* 
prmluced by a nuclear reactor* it became possible to polymerize the plastic monomers. The gamma 
rays penetrate deeply without losing strength and polymerize the plastic without the use of heat. 
Research has been sponsored by Atomic Energy Commission as far back as the 1960*s. 

Dr. John A. Meyer, of the State University of Forestry, Syracuse, New York, recently developed a 
process that allows small businesses and schools to make WPC products without an expensive 
radiation process He called it the chemically initiated process, and involves using a catalyst that 
polymerizes the plastic by gentle heating. 

Various plastic monomers can be used in the WPC process but methyl methacrylate, polystryene 
and polyvinyl acetate are the most popular. Some plastic monomers when used in this process 
develop too much heat, causing the wood to split or degrade. Monomers that are expensive, dif^cult 
to handle and those that require too much heat eliminate themselves from this procedure. Methyl 
methacrylate monomer at the present time seems to be the most desirable for industrial arts woods 
laboratories. 

Scientists are now searching for new monomers that will surpass methyl methacrylate. When these 
new monomers ar i found the desirable feature should include easier handling during preparation* 
more uniform impregnation, greater bulking of the wood, greater strength and increased moisture 
resistance. 

Aesthetic appeal and ea^e of maintenance are the two featured attractions of WPC woods. The 
monomers penetrate deeply throughout the wood giving a permanent build-in finish. Dyes can be 
added to the monomer mixture to give any color, hue or tone desired. Increased strength, hardness, 
abrasion resistance, durability and dimensional stability are desirable added characteristics of WPC 
process woods. 
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Light Handing and buff ins removos scratches and dents from WPC woods. Wet sanding is 
recommended since dry sanding causes the abrasive paper to bei*ome loaded with plastic. Finai 
buffing with pumice and or rotten stone produces a smooth, highly polished surface. WPC woods can 
be buffed on a muslin and/or flannel buffing wheel using Tripoli as a polishing compound. 

WPC wockIs can be fabricated by sawing« drilling* planed and/or turned with conventional 
equipment. A slower rotational speed is required to prevent tools from becoming too hot and keeping 
the surface plastic from melting. Carbide tipped cutting tools are recommended but not essential. 
Feed rates must be kept high when planing WPC wood. 

WPC wood chips less and is easier to work than ordinary wood. Shavings from drillings or turnings 
come off the wood in a string similar to ribbons; saw dust is abnost eliminated. 

Shrinking* warping and swelling limits the application of wood in many instances. WPC woods 
absorbs less water and changes less dimensionally than ordina^^ wood. If the new wocni is used 
outdoors* it is necessary to apply a finish. WPC provides an excellent base for paint or lacquer. 

WPC woods can be glued using phenoUformaldehyde, resorcinal glues and/or expoxy cements. 
Contact vinyl and polystyrene cements as well as animaUbase glues do n >t give a firm bond. 

WPC processed woods have many uses. Their warmth and beauty* durabV'^v, repairability, low 
maintenance costs and dimensional stability make them adaptable to many pt 'acts. Industrial arts 
woodworking students. Lev/ ' I-IV, should Hnd many applications for the improved wood created by 
the W(K>d Plastic Composition Process. 

Construction and Assembly of the Wood Impregnation Unit 

r Vessel 



1 . Secure steel pipe of desired diameter, length and wall section. Vessel shown In Fig. 9 measure 
lO" inside dia., 10" long and has a wall thickness. The added vessel shown in Fig V-1 
measurers 4U inside diameter* 2*-5^r long and has a 3/8'' wall thickness. 

2. Cut pipe to length with a power hack saw. 

3. Cut off a 4" length, secure in metal lathe and face one edge. 

4. Machine a groove in the faced edge to receive * 2 of the cross section of the selected sealing 
ring, 

h. Prepare the two pipe sections for butt welding by grinding bevels on the jointing edges. Tack 
and weld the two sections to the desired vessel length. If a metal lathe is available to hold, 
square and groove the selected pipe length, omit steps 3 and 5. 

6. Secure " steel plate for base of 
vessel, cut to size desired. 

7. Tack and weld four threaded bolts 
(remove bolt heads). 3/8"xP4" 
long equally spaced around the top 
edge of the vessel pipe. Bolts 
should project beyond the grooved 
edge by 3/4**. 

8. Secure steel plate for top of 
vessel, rut to size desired. 

9. Locate, drill and tap threads in 
three holes drilled through the top 
plate receive ^4** pipe nipples. 
Locate, drill and tap threads in a 
hole near the base nf the vessel to 
receive a * 4** pipe nipple. 

10. Drill holes in top to receive vessel 
3/8" bolts. I^aiidSli^WPCfatiimgmatogv 




IL Cti*ati top piatt' and vc?4Ht'i of oil used in cutting threads. 
X2, Weld pipe (vesMett to iHittom plate. 

\ A Apply compound to pipe threads and secure nipples in top plate and vessel side. Apply 
c^timpound to pipe threads and secure the lower half of a ^4*' union type coupling to pipe 
nipples threaded into the vessel top. 

14. Thread 2nd halves ot' " union type couplings to the vacuum gage (Marsh Instrument Co^t 
Skokie, IIM. surge tank gate valve and monomer charge gate valve 3 R. American Gate 
« alve.». By using a union type coupling it is possible to use the monomer charge unit« surge 
tank valve unit and the vi«cuum gage on a variety of vessel styles and sixes. The valves and 
gages can he quickly sfri'ured to the vessel top selected as shown in Fig V-l» 

15. Use thread compound when threading gate valve to drain pipe nipple, 

16. The monomer charge funnel can be purchased* adapted with correct fittings and secured to the 
top plate funnel valve. 

II. Surge Tanks 

1. Secure steel pipe of desired diameter, length and wall thkkness. (Tanks shown in Pig. 
V-I measures 3/8** wall thickness 12<i" outside diameter and 3*-7" long.) 

2. StH'ure 4 pc^ of W steel plate for ends of the tanks, cut to st2e desired. 

:J. Drill holes and tap threads in center of two plates to receive pipe nipples. 

4. Drill holes in center of two plates to allow interconnecting tube between the two tanks, see 
detail 2 on drawing. 

5. Clean plates of oil used in drilling and threading steps. 

6. Weld end plates to surge tanks, weld interconnecting tube to tanks. 

7. Kecure ^4" pipe nipples to ends of tank, use thread compound. 

8. Weld angle iron tray or table to top of surge tanks to receive impregnation vessel unit and 
vacuum pump unit. 

9. Weld surge tanks to under carriage unit as illustrated in drawing. 

« 

III. Assembly of Unit Components 

1. Secure vacuum pump unit (Lammert and Mann Co., #12247: R. P.M. 675; Type. SAMG. Size 
1, Chicago. IlL Unit is powered by a > 2h.p.. 115 volt electric AC motor.) to angle iron tray. 
Install on-off switch, allow sufficient power lead to reach power recepticle. 

2. Install filter in line between vacuum pump and surge tank hose. 

3. Install air hoses from filter to the left surge tank, from right surge tank to imprtgnation 
ves.se! top, and the vessel drainage valve. Secure all hose with hose clamps. 

4. Secure top to vessel with wing nuts. Sealing ring should be in position as shown on detail I 
on drawing. 

5. Connect all pipe unions couplings and secure with wrench - no compound needed. Drain 
valves, surge tank valve, monomer charge funnel, vacuum gage and all hoses should be 
connected. 

IV. Test WPC Unit 

1. Close monomer charge valve, open both surge tank valves, close drainage valve. 

2. Switch on vacuum pump, let pump run until the vacuum gage has a steady reading at 26, 
should take about 5-10 minutes. 

3. Close surge tank valve no. 2 and switch off vacuum pump. 

4. Let the WPC unit set for 30 minutes to insure that the vacuum will hold. If the vacuum holds, 
the wood impregnation unit is ready for wood processing. 
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WPC TREATMENT OF WOOD 



Kvforv a AtudHfiMfi) undertakt'H to produce methacrylaled wr >d he should be oHenttHi aK to thi* 
n«H!i^^Mary equipment and matt*rialN he witl and be familiar with the procedure and m^quence he 
should follow. A *dry-run' in recommended to Insure that: all equipment is functioning propt*rly, 
materials are available, sufficient time ha» been allotted to complete the entire process and clean up 
time allowed to protect the individuah laboratory, and equipment involved* 

Materials needed for a processing run are listed as follows: methyl methacrylate (monomer)* vazo 
(catalystK oil-soluble dye loptionalK paper cups to weigh out catalyst and/or dye, containers to hold 
the required monomer mixture, gallon glass jars with sealable lids to ^re unused monomer mixture, 
wire grids to separate wood pieces, wood to be treated, wire basket for holding wood in the treatment 
chamber ioptionalK a metal weight to keep wood from floating, gram weight scales, heavy aluminum 
broiling foil, masking tape, tongs, rubber gloves and apron, face shield* measuring cups and spoons^ 
acetone for clean up, paper towels and saw dust to soak up any monomer that is spilled on the floor. 

In order to secure accurate records on each '*run*' in the Wrc prcK^ess, definite pr<^edures should 
be followed. Prepare wckkI to be treated by the following methods: surface stock two sides, joint one 
edge, rip to width dimension, joint second edge, square one end (use hollow ground blade), square 
second end to length dimension, stamp numbers in each piece, round edges and comers (1/16** 
radius) with abrasive paper to avoid tearing of the aluminum foil during the wrapping step. Record 
dimensions, weight, species, cubic inches or volume of each piece of wood to be processed. Wo<Ki use 
in this process should have a moisture content of 6-8 per cent. After treatment the percentage of 
increased weight can be cakrulated for each piece of wochI. If desirable results are not obtained in the 
first run, the procedure can be adjusted for more favorable results. 

To properly determine the amount of monomer needed the following information will be helpful. 
The total volume of the impregnation vessel (10" die. by 10" deep) shown in Figure 9 is 7^5.«cubic 
inches, holds 3> 2 gallons and the volume of each inch in height is 7/^. .5 cubic inches. The vessel shown 
in Figure V-1 {4U" inside dia. by 2 -5^ ^ deep) is 545.4 cubic inches, holds 2^2 gallons and the 
volume of each inch in height is Ifi.S cubic inches. One pint of methyl methacrylate contains 26. 75 
cubic inches and weighs 467.0 grams. One cubic inch of monomer weighs J7.1 grams. 

The wood to hv treated with the WPC process must be covered by at least 2 inches of monomer 
during the soaking period. To determine the amount of monomer inquired, a run was carefully 
che'^ked and the procedure listed below for your convenience. The 2^:; gallon impregnation vessel 
was used. 

Six pieces of wood were prepared, weighed and the total number of cubic inches or voium'« was 
calculated to be HT.tiS. 

The height of the wood to be treat&d, plus wire grids to separate the wood was determined to be 
H.25 inches high. To insure that the wood would be covered by at least 2 inches of monomer at the end 
of the soaking period. 4 inches was added to this number. The total height of wood to be treated plus 
4 inches allowance is 12.25 inches. 

The total height of the liquid calculated should be multiplied by the volume of one inch (1H.18) of 
the vessel. The required part or volume of the vessel to be used is 222.70 cubic inches. 

Subtract the total volume of the wood (67.68) from the volume of the height in the vessel (222.70) to 
be used; thi.*; value will be 155.02 cubic inches. 

To accurately measure the mixture, convert the volume of monomer calculated into gram weight. 
Multiply the weight of one cubic inch of monomer (17.1) by the volume of monomer (155.02) net*d€»d; 
this value will he 2,H:i3.72 grams. 
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Kavf>nihi4' rvsuhs havt- iHu n ucfomplifiht»d by using a catalyst mixture of 4 to 1000. To obtain the 
iHH^r«»t amount, mukifily tht* amiHint of ikjuid mnKkKi by .(KM. The catalyst to be used will be J0.A3 
Krams. Subtract this amount from the total ifram weight of monomer I2.6C3.72I to obtain the new 
total weight of monomer needed: this value wilt be 2.623.19 grams. 

(Hl-solubie dyvH will give a variety of hues and colors to the treated womls. Vary the amount as 
desired: it is su^Kesied that ' 2 (.0051 dye on weiftht of the monomer would be a starting point (this 
step is optional). 

Prepare pieces of aluminum broiling foil to wrap or fold around the treated wood after the soaking 
pi*rind. The wood should be wrapped immediately after removal from the monomer. The more 
carefully the wood is wrapped and taped the highr percentage of weight increases will be 
ai'complished, The Hquid and/or fumes of the monome st be contained within the wmid for Iwst 
results. 

Wire* grids shfiiild l>e us^hI in separate the wock) under treatment* both in the vacuum and soaking 
steps. If th^* 2* J gallon impregnation vf^ssel is used a wire basket or containing devtee should be 
fabricated to make removal of the wood easier. One piec< of wood should be removed and wrapped 
while iht* other wood pieces are soaking in the monomer. If an open basket is used it will be necessary 
to weight the wood down to prevent floating. 

The drying unit shown in Fig. 4 was used in providing heat during the hardening or polymerizing 
period. A separate container, double boiler type, (foil wrapped wood should be heated inside) was 
fitted with an easy to seal top and positioned inside the Automatic Drying Chamber. An exhaust pipe 
fitted into the top with a hand tightened pipe union coupled with a rubber hose e&tends this vent to 
the outside of the building, A thermometer is fitted into the removable top of the container to aid in 
regulating the desired temperature. The automatic drying unit used requires 3 hours preb^-ating to 
elevate the desired temperature inside the container. Chamber temperature will range from a high of 
177^F. to a low of 172®K. The container used for this unit was a turplus stainless steel army cooking 
container- 
It is recommended that an exhaust fan or paint spray booth be used as a vented area for the 
monomer-catalyst mixing* soaking, wrapping and clean up steps. The booth should be provided with 
i»xpiosum prtmf typ^* switches for fans and lights. Two ground wires should also be installed in this 
area for grounding the WPC Impregnation Unit and the monomer pouring container. 



OPERATING PROCEDURE FOR WPC IMPREGNATION UNIT 



t. PoHiCton unit nutittdo ventfd area. 

^. Position wcK>d in impri^Knation vessel. Grid or wire MTwn should be placed in tho InHiom of 
thf x^HHvl to allow solution to circulate around w<md. Plart* K^^id or screen over wood and 
secure with weights. 

Secure vessel top* close vessel drain valve, open valve leading from vessel to surge unks, 
close valve to monomer charge container and open valve leading from vacuum pump to 
surge tanks. 

4* IMug {mwer lead into 110 volt receptacle, start vacuum pump. After 5*10 minutes pumping 
time the vacuum gauge should read 26 and stable. Pumping time will vary with different 
species of wood; however. 30 minutes is adequate for most, (Check oil flow in sight holes of 
pump to insure lubrication if pumping unit is of this type.) 

5. Mix monomer (Methyl MethacrylateK catalyst (Vazol and dye foptionaU while pump is 
naking final draw-down. The monomer-initiation-dye solution should be mix<K) 
immediately before using. Safety pre-cautions. procedures and equipment should be used 
during the handling, mixing, pouring, draining, wrapping of treated wood and during the 
dean up. Rubber gloveh and apron and a face shield should be worn; mixing of solution 
should be in a vented area. 

6. After allowing the correct draw -down time, close valve from %acuum pump Ui surge tank: 
then turn off pump, unplug and coil power lead on unit. 

7. Move Wood Impregnation Unit into venteH area and attach a ground wire to the unit. 
iKxhausi or ventilator should be running from this point until the wood is wrapped in foil 
and the machine valves, lines, vessel and area is clean.) 

8. Attach a ground wire to monon^er^nitiator-dye container before pouring mixture into 
monomer charge funnel. 

9. Open valve to impregnation vessel allowing monomer solution to drain into vessel. Leave 
thiK valve open. Dissolved gases from the liquid will escape into the surge tank<s), 

10. The mcmomer-initiator-dye solution should be allowed to soak into the Wt^iod for one hour. 

11. Open lid on top of impregnation vessel, 

12. Remove a piece of wood: carefully wrap and seal each piece in heavy aluminum broiling foil 
to keep solution from evaporation or bleeding out of the wood. 

13. Place foil wrapped wood in explosion proof oven for hours at 160-180 degrees* K. in 
order to polymerize or solidify the plaHic. Methyl methracrylate is volatile and flammahle 
so extreme caution should he used to prevent fire and/or explosion. If the Automatic 
Drying Chamber is used for polymerisation, place foil wrapped wood in double oven unit, 
f^ecure Hd. connect outside vent and clone chamlH»r dw>r. Heat sequence No. I should be 
used: this will allow air circulating fan to run only during the time the heating element is 
on. 



! t . \h Hf Hit! IIS f Hi«^Httih\ drain the monomer from the impregnation vesftet Hhe monomer ran be 
refrigerated for tuter u»e or disf^of^ed of hy eorrect manufacturer's recommendations^ 
clean vet^M'U vuIvcm. linen and equipment with acetone to eliminate excess fumes and 
free/.tni; of valves. (Meaning can be compiet€»d during the polymeriiSing period, 

• 

1'^^ Hefon* storing unit for next production run, draw vacuum and exhaust fumes through the 
monomer charge funnel si>veral times to clear gases trapped in surge tanks. For this step 
the unit should Ih' positioned outside the immediate ventVd area but close enough for the 
exhausted fumes to hv removed outside the building by the exhaust fan. 

IH. Kemove wmnl from oven after heat time lapse, allow w<K)d to cool to room temperature and 
removf wrapping foil. 

17, Weigh the wchhI pieces to determine the percentage of weight increase. This increase in 
weigh! as well as a visual inspection will determine the success of your "run". The per- 
centage (if incrt>ase is found by dividing the amount of Increase by the original weight. The 
sis pieces processed in the above sample had the following increase in weight: hickory 
20^ ; ;iiak, red M^ 'i : pine, ponderosa I9*y ; maple, hard53^t . Earlier runs tFig. V-2) have 

produced the following percentage 
increase: walnut 44* z ^1 : mahogany, 
phillippine9H^T ; maple, hard 62 ; ash« 
white 40 '"i : ash. brown 66^1; beech 
4T1 : gum, rrd 77^^ ; korina (Itmba) 
76'*; : cherry 86%, engelmann spruce 
137 and sugar pine 133'1! 

The processing of wood by the WPC 
chemical initiator procedure should not 
serve only as a woods laboratory 
experiment or exercise in the industrial 
arts program. This process should 
provide a new material to be used in 
fabricating wood products or compo- 
nents of products. To gain ideas as to 
how this new-old material can be used, 
CiHiiriitiiiidT«fiSaiii|iie«ofMeiliaffr>1^ read the selected references and soe 

suggestions as to its recommended use 
in our industrial arts woods program. 




Tht» foilowifiK artii-li»*<. hullottns and rt*fi*rt»nceM have lKH»n scUi^ted t« givf you a vartiHy of 
ti'chni4{Ui*9(« priHH'HM'^ and 4nformatHm. 

4 

* 

•*A Nfw Concept in FliJorinK." Tht» American Novawood Coip.. Lynchburg. Va. 

ChiH'k. (U>ratd. "An Industrial Kducation Plant for Producing Su(^r Wood. " Schtwl Shop, March 
t9<i9. pp. tUUHA. 

Dtfcri«lof»r(>. R.J. "A Homt-Shop Tfsl of Irradiated Wood." Popular Science, March. 1968, pp. 
1B6-17.1 and 190. 

Langwig. Meyor and Davidson. "New Monomers Used in Making Wood- Plastics." Forvat Products 
Journal. Volume 19. Number 11, November. 1969. pp. 57-61. 

"MethacrytaU'd W'ood ' and Methacrylate Monomers-storage and Handling." E.I. DuPont De 
Nemours and Company. Inc.. Electrochemicals Dept.. WilUmington. Delaware 1989^. 

Meyer. John A. "Make WPC Materials in Your Plant." Wooduarking Digest, 1966. pp. 35-37. 

Meyer. John A. " Production of Wood-PlasUc Materials Using the Catalyst Heat System." Stale 
University College of Forestry at Syracuse University. Syracuse, New York 13210. 

"Modified Woods." United States Dept. of Agriculture. Fon>st Service, Bulletin # 2192, 
Washington. D.C. 

Parade of the Wooden Bearings." OilwayM Publication, 1972. pp. 7-9. 

"\'&zo 64." E.I. DuPont De Nemoure and Company. Inc., Industrial and Biochemicals Dept., 
W'ilmtngton. Delaware I989H. 



Wood-Plastic-Composition supplies can be obtained from the following companies: 

Dyes - oil soluble (blue, yellow, orange, brown, and red powders are available}., E.I. DuPont De 
Nemours Co.. Inc.. Dyes and Chemicals Division, Room 1526, 7 S. Dearborn St., Chicago. 111. 
60603. 

Methyl Methacrylate Monomer #H212 (with inhibitor added) &gal. <39 lbs) lots or more E.I. DuPont 
De Nemours Co.. Inc., Wilmington, Delaware 19898. * 

Vazo k-atalyst). E.I. DuPont Dp Nemours Co.. Inc., Industrial and Biochemicals Dept.. 4251 S. 
Crawford Ave.. Chicago. Ill, 60632. 



VI. RESIDHNTIAL CONSTRUCTION 



Amt*rU-a must build 26,000 dwoiling units by 1980. One half of our new homes are wholly or 
partially pre- fabricated, then shipped to the building site. By 1975. prefabricated or manufactured 
construction of houstn}{ is predicted to be over 75 per cent A large construction firm reported they 
could not prmiuce u house for less than $20,(KM) and stay in business. Fewer houses were built in the 
«0\s than during the 50"s. A Bureau of Labor Statistics booklet entitled /'Looking Ahead to a Career**, 
projects that there will be an employment increase of 32 percent in the contract construction industry 
during the decade 1^5-1975. Our nation's housing problem has swelled to truly critical proportions. 
A new house is one of the tK^st investments a family can make. 

The above statements or facts selected from comments made by housing experts in reference 
lHH)ks. periodicals, newspaper articles and presentations should convince the industrial arts 
instructor that a unit of residential construction should receive high priority in his Level 11 and III 
wmniworking classes. 

In a sptH*iai building issue the Better Homes and Gardens magazine listed "Ten problems the 
building industry must face up to, * ' as; (1 ) mortages and their costs, {2} restrictive building codes, (3) 
the will of the people means less and less, (4) superficial selling, (5) thfe industry lacks social 
veiw point and conscience. The first five problems listed have an indirect bearing on industrial arts 
woods curriculum content, however they could easily form the basis for related type course content. 
The second five problems listed can be more directly blended into manipulative laboratory 
experiences in industrial arts woodworking residential construction teaching units. These five points; 
(6) soaring costs of building, (7) land costs and use, (8) pr<Niuct quality and improvement, (9) design 
mediocrity, and (10) you, should form the basic foundation for a unit in construction. 

Woodworking students should have a basic understanding of the commonly used framing method 
of house construction (Fig. VI- U but should also realize the need for and participate in the new 
technology metfuKis used in the construction "sytems" approach. 

The n»sidentia! construction house plans. Sheets 1-6, specific ally developed for this unit wil' enable 
teams or crews of the woodworking class to: gain construction practices, organize their activities as a 
group, expand their knowledge of the world of work and better inform themselves of the qusHties 
needed in the most expensive item they will purchase in their adult life. 

To successfully utilize machines, 
laboratory space and aid in student self 
organization it is suggested that a fourth 
of the class be assigned the responsi* 
bility of working on section No. 1 for the 
first quarter of the school year. (Fig 
Vl-2) The second group of students will 
be assigned section No. 2 for the 2nd 
quarter, 3rd group No. 3 section. 3rd 
quarter and No. 4 group No. 4 section 
for the 4th quarter. It is anticipated that 
all sections will not be finished to the 
same degree of completeness. Only one 
section of the house should be under 
construction at one time. 

A suggested crew's (6 students?) 
work or duty assignment could be: onv 
student as a foreman or leadman: one 
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student in rhar^*' of nnU'rinj{ and 
dfiivi'rtn){ lumber to studimt iTevi'mun 
(additional duties i-outd includt* cutting 
to length cripples, headers, braces, 
tiimmers and nailers as required for the 
do(ir and window rough opening com- 
piments): one student cutting and 
assemlding the foundation, post and 
fcnntngs. girder and siit platen and 
securing a ^4 inch hardboard sheet to 
the foundation fcKUing to be used as a 
spacer and component storage nm>r); 
one student setting up the floor frame 
(header and rim joists, flooring joists, 
bridging and sub floorl; one student 
assembling wail sections, window and 
door rough framing components and 
partitions; one student cutting roof truss 





Ibi^Tnm Assembly Jig |Fig. Vf-3| 

should be designed for pinning together 
rather than be a permanent structure. 
This method of assembly will take up 
less I A laboratory storage space, and 
again project the idea of one type of 
"systems" approach to construction. 
Speedy type rivets have proven to be 
ideal for quiek assembly pins. At the 
end of the school year or when desired 
for instructional purposes the various 
sections can be removed from storage. 
(Fig. Vi-5) reassemi>led and moved into 
position to f^how the residential con- 
struction unit in its entirety* (Fig. VI-6) 
This method of house section am- 
Hruction wilt avoid the overcrowding of 
the laboratory area and machines. 
While one quarter of the class is 
working on the housing unit the balance 



components and assembling the trusses 
in previously prepared jigs. (Fig. Vl-3> 
As the various crew members complete 
their first assignments, the foreman 
should reassign them into the as- 
sembling and finishing out the portion 
of the section they have biH?n assigned 
No student should work on the same job 
area of the house more than four class 
periods; a work detail rotation will be of 
more educational value. 

After each student crew completes 
their house section or the school quarter 
ends, the house components above the 
floor frame should be remoVed by units 
and stored in the foundation base* (Fig. 
VI-4) Sections above the floor frame 




Stored Comporoiils of Sectfcm #3, Seetkm #2 md # f 
Alli^ted for AlignffleiH {Ftg. VMf 
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of iht^ class can work in other areas 
producing products in the areas of 
laminations, wood flour and or particle 
molding' PKO processed woods and or 
fabricating WPC materials into useful 
products. 

The priKluction unit of instruction can 
be accomplished in part by the total 
class participation in manufacturing the 
scaled dimensional lumber for the 
residential construction unit. Production 
and use of the power machine tools can 
be Justified at this early stage of the 
course as all machine operations can be 
well guarded with featherboards, hold 
down and guards. Only repetitious 
operations are required for production. 



if all the scaled dimensional lumber can 
Ife produced at this time the machines 
will he free for other unit activities 
assigned. The summary sheet of the 
Materials List wilt be helpful in 
determining a final stock tally. It is 
suggestt>d that an overrun of 10 per cent 
be manufactured for each total stock 
Hir.v listed. 

« 

Th^* following methods or sequence 
study will be useful in setting up a class 
"production run" of scaled lumber. An 
!iemi/.c*d materials list will be found at 
the end of this unit- 




House ^cttmis AssmUed toTert finr A^nmoH |f^« VI-6] 



MANUFArTURINd SCALKD DIMENSIONAL LUMBER FOR RESIDENTIAL CONSTRUCTION 

The following procedure has been carefully tested and the total number of stock pieces can be 
manufactured as listed. Manufactured scaled lumber will vary as to the total tally according to the 
grade of lumber selected and placement of knots in each rough length. All manufactured lumber 
should he clear slock. Use featherboard and fence on all band saw operations. 



Procedure recommended: 



1. Order 100 bd. ft. of ff2 Common. Ponderosa Pine. Suggested sixes are 3/4*'xll * z * xi6' 
(4pcsK 14" (1 pc). 12" <1 pcK and 10' (1 pc). 

2. The following lengths will be processed in manufacturing the required stock found on the 
summary sheet of the material list. Spray paint the ends of the rough cut stork to be used in 
producing 2x4*.^ <bro*nK 2x6 s {blackK 2x8's (green), 2x10*8 (almond), and 2xl^'s (red). 



No. of pes. Actual No. Stock No. Stock 

Length Sizes Sizes, 

Required Required Rnol Tolly Stock Sizes 



3 


37" 


314 


358 


2 X 4 X 92 5/8 studs 


1 


31" 


60 


80 


" X 10'$ 


3 


43" 


40 


50 


" X I2's 






130 


145 


X I4's 


2 


28" 


27 


36 


" X I6's 






13 


16 


" X I8's 


1 


37" 


49 


77 


2 X 6 X 92 5/8" studs 


1 


43" 


21 


47 


» X I2's 






17 


24 


" X I4's 


4 


25" 


84 


99 


" X I6's 


4 


3!" 


84 


tiO 


" X 20' s 


1 


25" 


4 


20 


2 X 8 X t6's 


1 


31" 


26 


27 


2 X lOx IO's 


6 


22" 


31 


32 


" X I2's 






25 


28 


" X I4's 


6 


25" 


70 


90 


" X I6's 


4 


37" 


17 


47 


2 X i2 X iU s 






18 


26 


" X I2's 


1 


28" 


7 


23 


" X 14' s 






2 


10 


" X I8's 
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:i. Rip all x 11*." brown pes. (2x4'sh blaok pes. (2x6*8>. almond pes. (2xlO's) color coded 
suwk to 2 13/ 1«" width on the hand saw. B^nk saw kerf, blade, should be 1/16 inch. 
Use ripping fence. 

I. Hip the \ IP/' green TixH's) color coded stock to 2 1/8" width. 

5. Rip all X IP.' • red pes. <2xl2's> color coded stock to 1 9/16" width. 

6. Center rip all brown, almond, green and red coded st<K!k strips on the table saw: saw keif 
should be 1/8". Secure featherboard or auxiliary fence to table to insure that all stock is 
center ripped to approximate 5/16" thickness. 

7. Surface black coded (2x6's) stock to fmished (scaled) width as shown on drawing. Sheet 6 of 
6. 

8. Rip black coded stock to 5/16" thickness; each 2 13/16" strip should produce at least 8 
pieces 5/16" thick. Use featherboard and fence on band saw for safety and to insure even 
cut strips. 

9. Surface, one pass only, all brown, almond, green and red coded stock to dimension stock 
thickne^^s as shown on drawing. Sheet 6 of 6. Do not surface thickness below actual ' 4 ", 
scaled thickness would be below the safety tolerance for surfacer operation. If a surfacer is 
not available all stock can be produced to dimension by ripping only. This method will 
result in sawed surface on 2 or more sides or edges. 

10. Surface black coded stock to ^4" thickness* 2x6*s should now be finished dimension in 
thickness and width. 

11. Rip brown coded stock to ^2" width: each 2 13/16" by ^4" thick stock should produce 5 
pieces. 

12. Rip green coded stoik to 1 1/32" width; each 2 1/8" by ^ " thick stock should produce 2 
pieces. 

1'^- Rip almond coded stock to 1 3/8" width; each 2 13/16" by ^4" thick stock should pro- 
duce 2 pieces. 

14. Surface, 2 passes required, red coded stock to scaled Hnished width dimension as shown on 
drawing. Sheet 6 of 6. (Clamp two '4"x4" pes. of stock to lower bed of surfacer to set up 
channel for surfacing of width dimension of 2xl2's; 2xlO*s. 2x8*3 and 2x4's in that order. 
Channel should be wide enough to allow at least 10<-15 pieces to be surfaced at one time. 
Kach of the two passes should remove approximately 1/32**, the second pass should 
remove sufficient stock to provide scaled stock width. By surfacing the widest stock 2xl2's 
first, it will be possible to reclaim all stock that would not surface to specified width 
dimension. As you continue to surface stock the channel boards will require surfacing to 
provide table opening. 

15. Repeat step 14 for almond, green and brown coded stock in that order. 

16. Secure or tie all color coded strips in bundles of specified lengths to avoid excessive 
warping if cutting to length is not possible or desired at tht«i time. 

1" Cut ult scaled dimension stock to length as required on summary sheet. It is suggested that 
the longer lengths be cut first. Allow an increase of 10% for overruns. 

1^^. Bundle finished stock sizes and color code the ends with a magic marker. This will allow 
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fur vkisy tnvt*ni(iry as to various ivngths. Sug{<i^sti*d color code: ntuds^btite* iO's orange, 
12'h h!ack« i I's rc»d, brown, IH's K^'^t^n, 20's yellow. 

19. Inventory manufactured lumber and set up an inventory sheet or procedure ho that the 
various slock si/es can he ordered by student work crews. 

Square the ends of ail scrap stwk that could be used for cripples, braces, nailers or 
trimmers. 




WImhm « and Dmif CompoiieiH rad 
AsseiaMv Tooh IFIg. Vi*7i 



Woodworking students in Levels III 
and IV should be utilized to construct 
c<imponent construction jigs and fix- 
tures for Level H students. (Fig Vl-7f. 
These jigs should be designed to enable 
students to set up wall sections, rough 
door and window openings and trusses 
for fast installation in the various house 
sections. (Fig VI*8). This assembly 
method should introduce Levels II*IV to 
the * "systems' ' approach used in 
construction. To more completely un- 
derstand the new techniques and 
processes utilized in construction, the 
periodical articles selected should Im? 
read; they are listed at the end of this 
unit. 



No attempt has been made to set up a 
step by «t*»p pnK'f»dure for various 
student crews in working on their 
assigned sections. The references listed 
at the end of this unit should be studied 
or used at appropriate times to aid in 
assembly. The simple style gable roof 
(Fig VI-6f selected for this unit house 
also allows a chance for modification of 
section t and 4 to a hip type roof. By 
selecting and using assembled roof truss 
components, no load bearing walls are 
necessary, allowing a variety of interior 
floor plans to suit your class require- 
ments. 




'WlMlMMiBBgSgeflfgglfi* 




'^iSyfileim*^ Appn^ to Refik^M CcmstrTCOra |F^. VI-8| 



The cost for all materials used in the 
residential house construction should be 
borne by the lA department and the 

final assembled house be retained as a teaching aid for future woodworking and drafting classes. 
Students may also be assigned to "finish out'* the sections as time and interest permits. The house 
plans devf'loped for this unit may also be <|U!rk!y modified by students for each school y€»ar activity. 
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Matt^riai List 



Foundation and footinjjs, as a combined unit, can be produced from nominal sized Douglas Kir 
dimonsum KttK-k: 412 linear feet are required. It in suggested that each section of the foundation and 
footings he strengthened by rabl>eting in a * 4 inch untempered hardboard to be used as a spacer and 
storage floor. This will allow the space between the hardboard and floor frame to be used as storage 
for the various finished components such as wall frames and trusses. It is also an excellent place to 
store stcK'k prior to completing the assigned house section. Sub-flooring, wall and roof sheathing* and 
other plywood ^'omponents should be cut from 1/8 inch untempered hardboard. 

Recommended tools for fabricating the various components are brad pushers, magnetic upholsters 
hammers and/or hand staplers. Arrow stapler. Model No. T*50, with '4 inch long wedge pointed 
staples have proven satisfactory. Wire nails, flat heat, #20 gage, » 2 and 5/8 inch, are suggested sizes 
for use in assembly. 

Cutting sizes given in the material list will vary unless manufactured nominal stock sizes are held 
to a close tolerance. Stock sizes should be produced to scale as shown on Sheet 6 of 6, with the 
exception of the thickness dimension. Width dimensions have been held to ^2 inch in all stock 
2x4's-12*s. For ease of manufacturing and assembly, the thickness dimension should not be 
machined below U inch. Pre-cut studs should measure 92 5/8 inches: however, for ease of 
manufacturing and measurements, machine to 93 inches. 



Sections 02 and ifS will require a spacer board between side foundation and footings to stabilize the 
unit while work is being completed. When all four sections are assembled at the end of the school 
year these spacers will not show. These spacers also complete the sections as storage units. 



SubfiiHirin^ Inr vm'h s«H-tum can bi» conMtruc-ted from 1 piece of 1/8 inch uniempered hardboard cut 
away tu reveal foundations and the flm>r frame unit. It will be necessary to leave a subflmir under a!I 
partitions and wall frames to maintain correct vertical dimensions. 



This material list includes only rough framing exterior materials, doors and windows. It doi^s not 
include interior sheathinjj, finish flooring, paneling* utility materials or other items to complete or 
finish out the residential construction. 



Item Stock sizes 

Tx Wx L 
(length in ft, 
unless noted) 



r^^nooTion^ woiis ono lOOfings 


dee oeroi i sneer 
6 of 6 


OA 








117' 


virifoer posr roorinQS 


lA X t£ X ^varies/ 


i 
1 








o 


Girder |X>st (laminated) 


4 pes. 2 X iO X 
(varies) 


1 


21/2 


2 1/2 


0 


6 


Girder^ floor 


2x tOx 12 
2 X to X 14 


3 


5 


6 




11 
3 


Stii plote 


2 X 6 X 12 
2 X 6 X 14 


3 
2 


4 


4 


10 


21 

2 


Joists, header 


Z X lU X lU 
2x iOx 12 
2 X 10 X 14 


2 


2 


4 


4 


L 

10 
2 


Joists, rim 


2x tOx iO 
2 X IOx 12 


3 


1 




1 

3 


2 
6 


Joists, floor 

(end to end (butt) joint 
over girder) 
(end to end (butt) joint 
over girder) 


2x IOx 10 
2 X 10 X 14 
2 x IOx 16 


22 


30 


18 

18. 


18 


18 
18 
70 


Bridging, floor joist, solid 


2x IOx 10 
2 x IOx 12 
2 x 10 x 14 


2 


4 


4 




4 
4 
2 


Subffoor, (plywood) 


5/8" X 4' X 8' 


14 


18 

sheets 


22 


7 


61 
sheets 



Sections 

#1 n n *4 Total 
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Item Stock sizes Sections 





Tx Wx L 




#2 


<?3 


u 


Total 


Soie piate, top ond 


2 X 4 X 10 




12 




3 


15 


cop plates 


2 X 4 X 12 


6 




18 


12 


36 




2 X 4 X 14 


9 


3 


3 




15 




2 X 4 X 16 


6 


6 


3 


12 


27 




2 X 4 X 18 




3 






3 




2x 6x 12 








3 


3 




2 X 6 X 14 


3 


3 






6 


Flo'^f front porch. 


4" X 6' X 24' 






t DC. 




1 


(1/4" hartjbocrd) 












Floor, ^ck porch 


4" X 6' X 8* 






I IK* 




1 


(1/4" hodboord) 














FloW/ Goroge 


4" X 24' X 24' 








i pc. 


1 


(1/8** hardboard) 












Studs, (pre-cut) 


2 X 4 X 92 5/8" 


92 


88 


63 


71 


314 


(Includes studs for 


2x4x8'-7 3/4« 








30 


30 


ossembltng of comers & 


2 X 6 X 92 5/8^ 


14 


13 


li 


II 


49 


partitions, also includes 














fre*cut studs for assembly 














of door & window units - not 






• 








trimmer, sills & cripples) 














Partitiai junctions 


2x4 with 3-12", 


8 


6 


2 


3 






2x4 blocks 














2x4 with 3-12**, 


1 


4 


2 


3 






2x6 bleaks 














2x6 with 3-12", 


2 


2 




1 






2x4 bleaks 














2x6 with 3-12% 








1 






2x6 blocks 












Goners, western style 


3-2 X 4 X 92 5/8" 


2 


3 




3 






with 3-12" 














2x4 bt<^ks 














3-2x4x 8'-7 3/4 


M 






2 






with 3-12" 














2x4 blocks 












Ceiling bocking (nailers) 


*2 x 6 x 12 


1 








1 


^essential only for |xirtitt(Hi$ 


*2 X 6 X 16 


3 


1 






4 


and wails parallel to roof 


*2x 8x 16 


1 


1 


1 


1 


4 


trusses 















o 
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Item Stock sizes Sections 

T X W X L ^1 *2 ^3 U Total 



**Gjn be used to posit Itti ond 
hold trii&ses in oioce fcM* easv 
removai*-ccm also be used os 
fKillers. (suggest tf^y Iw in- 
stolfed for this residential con- 
struction model) 


X <i X 12 
**2 X 6 X 14 


3 


5 


2 


4 


5 
9 


Tn^sses, W Type 

rafter/ fly 
cr^rd/ upper 
chords lower 
. webbs & rciurns 

osserrrbied trusses each section 


2 X 6 X 20 

O X OA 

2 X 6 X 20 
2 X 6 X 16 
2 X 4 X 12 
2 X 4 X 14 


2 

12 

12 
6 


IQ 
iO 

18 

18 
9 


£A 

24 
4 
24 
12 


2 

22 

22 
il 


4 

/o 
76 
4 

76 
38 


Gable End 

studs, end supporting 
chord or rofter, lower 
chofd or ratter, upper 
asserr^led goble end 


2 X 4 X 14 
2 X 6 X 16 
2 X 6 X 20 


4 
2 

1 






2 

A 

1 


8 
4 

A 

2 


Sf^othing exterior woll, 
plywood (vertical afj^licotion) 


5/8" X 4'x 8' 


18 


li 

sh 

i 


14 

eets 

1 


21 


64 
sheets 


Soothing, roof, plywood 
(foce groin to be 
perpendicular to rofters 
or truss ch^) 


5/8" X 4'x 8' 


20 


25 

sh 


30 

eets 


32 


107 
sheets 


S^fit, plywood, (side ami 
ends) 


1/ 2"* X 4 X 8 


4 


I 

sH 


eets 


/ 


lA 
10 

sheets 


FqcIo 


i X 8 X ic 
1 X 8 X 12 


2 
1 


4 


4 


5 


if 
5 


hiding tc^ Cornice 


VjHitorter Kd. , 
lineor ft. 


OU 


Ov 


OA 
TO 




linecH^ ft. 


Roofing, single 

ur^cnciy int7n i 


15 lb. saturated 
felt 


m 


703 
(souore 


874 
f^t to cover 


950 

) 


3,135 


Roofing, *23'' Xspholt 
shingles, double coverage, 
5" exposure 


<2x 36"sq.-butt 
strip, 3 fobs 


18 


21 

b 


undies 

1 


29 


95 

bundles 



Ifem 




Stock sizes 




Actions 








T V W if 1 

1 X VV A L. 


1 






#4 


lOiOf 


S!dlr\9^ horizoifoi, drop 




f X 8 X Random 


453 




304 { 


574 


l,6tt 


style, tongue and grooved 








uare feet to cover) 




(matched pattern) 












1 


1 

1 


Siding for gabte ends. 




1 X 6 X Random 


104 






1 104 


208 


Fcneling, tongue & 










ucre feet to cover) 


grooved (matched) 
















No. 














Needed 














Window i\) 




•iScw anwCi D %J\ W 






1 
1 




i 
1 


Frominij for rough 
















opening ^ordered enrller 














In material list 


















0 
2 


4L X 14 A 14 






2 




2 


2 X 14 X 10 -2 1/4 
















O^a^U C!it 

Kougri btit 


f 


4 X ^ X Iv 






1 




1 

i 


2 X 4 X y — lU 
















Trimmer 


2 


4 X ^ X l*^ 






1 
i 




1 
1 


2x 4 X 6'-9 3/8" 
















Oippie studs 


7 


9 V 4 V 14 

4 X t X it 






1 
1 




1 
1 


2x4x l'-IOI/2" 


















2 














9 V A V 09 q/Qii 

Z X # X Jj/ 0 
















Window (2) 




See sheet 6 of 6 


1 


i 
1 






2 


Framing fcx* rough 
















opening 
















Heoder 


2 


9 1^ 19 V 14 

4 X 14 X It 


1 
i 


i 
1 






2 


2x l2x6'-IOI/4" 
















Rough Sfii 


1 


9 w 4 V Ifl 

4 X ^ X iU 


1 
1 


1 

1 






2 


2x4x 6'-6'* 
















Trimir^r 


2 


4 X 4 X I*t 


1 
1 


1 

1 






2 


2x4x 6^-9 3/8" 
















Oiii^ie stMis 


5 


9 »r 4 %f 10 
4 X *r X IV 


1 
1 


1 






4 


2x4x P-lOI/2" 
















^Studs, pre^c\}i 


2 














2x 4 X 92 5/8" 
















Window (3) 




See sheei 6 of 6 


2 






2 


4 


Framing for rough 
















opening 
















Ffeoder 


2 


Z X U X 14 


i. 






2 


4 


2x l2x6MOI/4'^ 
















Rough Sill 




2 X 4 X iO 


2 






2 


4 
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i^enr. No. Stock sizes Secticms 







1 X Vv X k 


#1 


#9 


#9 




Total 






9 V ^ V lA 
* X ^ X 1^ 


L 






A 

2 


4 


2x4 X 6' -9 3/8" 


















5 


7 yc A IR 

A A iO 


9 






2 


4 


2x4x 3*-2 1/4" 
















*Sfuds, pre-cut 


2 














2 X 4 X 92 5/8** 
















Window (d\ 




j66 sri86r 0 or 0 


i 

f 


2 


2 


1 


6 


















openinQ 




















9 «r 19 w in 

A X Ia X iU 


t 
1 


2 


2 




6 


* ^ lib A w w 1/ 














Souah Sill 


I 
1 


X X ^ X lU 


i 
i 






t 


6 


* ^ X o 
















1 1 f iiiiiid 


9 


4 X # X ff# 


1 
1 




2 


t 

1 


6 


2x4x6'-9 3/8" 
















Oij^le studs 


2 


2 X 4 X 18 




2 


2 




6 


2 X 4 X 3'-2 1/4" 
















^Studs, pre-cut 


2 














2x 4 X 92 5/8" ■ 
















lywor 




jee sneer o or o 






1 




1 


rramin^ tot fwQn 
















wpcnt rig 


















9 


9 w 19 w lA 
& X X lU 






1 
1 




t 

1 


2 X 12 X 3'-6 3/4" 














Trimmer 


2 


2 X 4 X 14 






1 




1 


2 X 4 X 6*-9 3/8" 














* Studs, pre-cut 


2 














2 X 4 X 92 5/8" 
















ft#W%^ ft 




jee sneer o of 6 






1 




1 




































9 


9 w 19 «^ In 
£ X X lU 






1 




• 

1 


2x l2x3'-2 3/4" 














irininwr 


9 


O ^ A ^ lA 

Z X 4 X i4 






1 




• 

1 


2x 4x 6•-9 3/8•• 
















*Stwls, pre-cut 


2 














2 X 4 X 92 5/8" 












* 





h|2 



\tem No. Stock sizes Sdctions 

Needed T x W x L *l #2 ^3 U Total 



Door C 




Sec sheet 6 of 6 






2 




2 


Framing rough 

opening 
He ode r 

2x l2x3'-2 3/4" 
Trimmer 

2x 4 X 6'-9 3/8" 
*Studs, pre-cot 
2 X 4 X 92 5/8* 


2 
2 
2 


2 X 12 X 14 
2 x 4 X 14 






1 

i 

2 




t 

1 

2 


Door 0 




sheet 6 of 6 


2 


1 




1 


4 


Framing foe rough 

openmg 
rteocer 

2 X i2 X 3'-5/8» 
Trimmer 

2x4x6'-9 3/8" 
* Studs, pre- cut 
2 x 4 x 92 5/8** 


2 
2 
2 


2 X 12 X iO 
2 X 4 X 14 


2 
2 


1 

1 

1 




1 

1 
1 


4 
4 


Door £ 




See sheet 6 of 6 




! 




I 


2 


Framing for rough 
opening 

t 1 1 

Keoder 

2x I2x 2'-l0 7/8" 
Trimmer 

2 x 4 X 6'9 3/8" 
*Studs, pre-cut 
2 X 4 X 92 5/8" 


2 
2 
2 


2 X 12 X iO 
2 X 4 X 14 




1 

1 

1 




1 
1 


2 
2 


Door F 




See sheet 6 of 6 










2 


Framing for r<M)gh 

opening 
{"teoder 

2x l2x5'6 7/8" 
Trimnwi 

2x 4 X 6'-9 3/8" 
*Studs, pre-cut 
2 X 4 X 92 5/8" 


2 
2 
2 


2 X 12 X 12 
2 X 4 X 14 


2 

mm 

2 








2 
2 
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Item 


No. 


Stock sizes 


Secticms 




Needed 


T X Wx L ^1 


#2 


#3 #4 


Total 










/ 






2 ■ 


FrafTiIna for r^ian 
















Of»ning 
















rtecwer 




2 X £ X lU 




0 






-5 


2 X 12 X 4*-9 3/4" 
















Trimmer 


2 


2 X 4 X 14 




2 






2 


2x4x6^-9 3/8" 


















2 














4^ 7\ t js 7iL O 




















91 rwvl W Wl W 


1 

f 








1 

i 


















opening 
















Kecder 


2 


2 X 12 X 12 


1 

1 








1 
i 


2x 12x5'-! 3/8" 
















Trimirer 


2 


2 X 4 X 14 


1 








1 


2x 4 X 6'-9 a/S" 


















2 














4 X 4 X 7i: 3/0 
















L/oor i 




^ee snevi o qt o 








1 


f 
f 


















« 

Opening 
















fWvKier 




2 V 12 X 18 








2 


Z 


















1 rimmer 




2 If 4 If 14 

i& /s *r A It 








1 
1 


i 
1 


2x4x6'-l" 
















Gril^ie plates 


2 


2 X 4 X 18 








2 


z 


2x 4x l6'-7" 
















Oipples 


14 


2 X 4 X 18 








1 


1 


2 X 4 X 14 1/2" 


















2 














^ X *r X o •/ •>/ *f 
















L^or J 














o 


Frafntnci for rt^jQn 
















opening 
















Heoder 


2 


2x I2x iO 




t 
1 






- i 
i 


2x 12 X 2«-6 3/4" 


















2 


2 X 4 X 14 




1 






1 


2x4x6'-9 3/8* 
















*Stwds, pre-cgf 


2 














2 x 4 x 92 5/8" 

















o 
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SUMMARY MATERIAL LIST 



Ifem 



Stock Size 



Total 



FcHindations & Footing 
Molding, cornice 
Section bose & porch floors 
Siibfloor 

Roofing^ single urKlerlayment 

" , aspholt shingles 
Sf^othlng, roof and sides 
Soffit 

Siding, drop 
Facia 



Sheet 6 of 6 
QucN-ter Rd. 
l/4»haixJboarei 
1/8" herd board 



5/8" X 4' x8' 
1/2" X 4' X 8' 
I X 8 X Rnndom 
t X 6 X Random 
I X 8 X 10 
I X 8x 12 



337 ilriear feet 
336 » 
2,500 sq. ft. 
2,500 sq. ft. 
3, 135 sq. ft. to cover 
95 bundles 
232 sheets 
16 sl^ts 

1,611 sq. ft. to cover 
208 sq. ft. to cover 
11 
5 



Studs, pre-cut 



2 X 4 X 92 5/8" 



314 



Framing 



2 X 4 X 10 
2x4x 12 
2 X 4 X 14 
2 X 4 X 16 
2 X 4 X 18 



60 

40 

130 

27 

13 



Studs, pre-cut 



2 X 6 X 92 5/8" 



49 



2 X 6 X 12 
2 X 6 X 14 
2x 6x 16 
2x 6x 20 



21 
17 
84 
84 



2 X 8 x 16 



2x lOx 10 
2x lOx 12 
2 X 10 X 14 
2 x 10 X 16 



26 
31 
25 
70 



2x I2x 10 
2x I2x 12 
2 x 12 X 14 
2 X 12 X 18 



17 
18 
7 
2 



Of 5 



The foilowtnK articles* huileiinft and references have been selected to give you a variety of 
techniques, processes and information. 

To receive current information on recent wood research publications send to: Information and 
Publication Services, U.S. Forest Products Laboratory* Madison* Wisconsin 53705* and ask that your 
name be placed on their publication mailing list. 

"A Better House for your Money/* Special building issue of Better Homes and Giurlens. September* 
1969. 

American Wood Council, 1619 Massarhnsetts Avenue, N.W. Washington, DX. 20036. 

BOCA Basic Building Code, Building Officials Conference of America* Inc., 1313 East 60th St.* 
Chicago. Illinois 60637. 

"Guide books for low and moderate-income housing jobs'* and *'How to." American Plywood 
Association* Tacoma, Washington 98401. 

Kruppa, Kussell. ''Construction Technology in Industrial Arts.** Industrial Arts and Vocational 
Education, November* 1971* pp43-46, 

Lindbeck, John R. General Industry, General Industry Laboratory Manual, and General Industry 
Workbook. Charles A. Bennett Company* Inc., Peoria* Illinois 61614< 

Lytle, R.J. Industrialized Builders Handbook. Techniques of Component and Modular Fabrication. 
Structures Publishing Co., Farmington* Michigan 48024. 

Moore. Marvin and Neb Frisbie. "Systems Emerge in Building Technology.** Industrial Arts and 
Vocational Education, December, 1970* ppl9-20 &28. 

Smith* Alfred A., R. Ward Lockett and William L. Bateman. "A Course of Study in Construction." 
Industrial Arts and Vocational Education, December* 1970« pplS-18. 

Smith Harry F. '"Update Woodshop Instruction via Scaled-Down House Construction/* School Shop, 
December* 1969, pp48-49. 

Smith, Jackie Lee and Theodore Hoppe* Jr. Building to Scale, A Manual for Model Homv 
Construction. Prentice-Hall, Inc.. Englewocni CliffSr New Jersey. 

Smith* Ronald C. Principles and Practices of Light Construction, 2nd Edition. Prentice-Hall Inc.. 
Engiewood Cliffs, New Jersey. 

Stretchier Jerry and Marshall A. Butler. **The Manufactured Home." Industrial Arts and Vocational 
Education, September, 1065, pp36-39 & 84 & 86. 

Unicom Manual 92. Fabrication of Components. National Lumber Manufacturers Association, 
Technical Services Division, National Forest Products Association 1619 Massachusetts Avenue, 
N.W. Washington* D.C. 20036, 

Wagner, Willis H. Modern Carpentry. The Goodheart*Willcox Co. Inc. 

Wood-Frame House Construction. Agriculture Handboijk #73 and Low-Cost Wood Homes for Rural 
America-Construction Manual, Agriculture Hand-book #864. L.O* Anderson. Forest Products 
• Laboratory, Superintendent of Documents, U.S. Printing Office* Washington, D.C. 20402. 

World of Construction. The. Industrial Arts Curriculum Project McKnight Publishing Company. 
Rloomington, Illinois. 
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Vll. WOOD STRUCTURE, PROPERTIES & IDENTIFICATION 



The soft glow of finishiHl hard and soft woods have continued to fascinate and intrigue industrial 
arts wiHuiworkinii Kiudi'iits just us it did early craftsmen since the Egyptian period. Womi's natural 
beauty, its strength and easy working qualtttes are features that encourage its selection as raw 
materials for furniture and other useful products in our s<K:iety. 

\Vo<k1 is a major furniture materia! and today's space*age technology has made available to 
everyone the most elegant of hard and softwoods for fabrication into useful products. Hardwrnnls 
commonly used ftir industrial arts product development can be drawn from the world's resources; 
however, most of the favorites are Missouri grown and include: walnut, red and white oaks, black 
cherry, soft maple, and white ash. Other Missouri hardwcM>ds: black willow, cottonw(K>d« hickory, 
elm. yellow poplar, sycamore, sweet and black gum are also used for specialized products. 

ImfKiaed hardwoods most commonly used in industrial arts programs include the true mahoganies 
and its substitute, Philippine mahogany. It is common to find wowiwoiUng students from Level I-iV 
working with imported exotic woods such as ebony from Ahica and Asia, zebrawood from West 
Africa, paldao frf>m the Philippines, primavera from Central America and rosew<N>d from Brazil and 
Ceylon. The sc»ftwoods: shortleaf or yellow pine, baldcypress and eastm redcedar are native to 
Missouri and frequently are selected for constructing products in the wockIs laboratory. 

The 26 woods listed above are but a few of the species that are used in Levels I-IV industrial arts 
woodworking programs in Missouri. They include ring porous, semi-ring porous, diffuse porous and 
non porous cell structures. Can you identify each as to genus, species, rpll structure, properties 
and/or general characteristics? The wood study center (Fig. 11) has been designed to aid you in 
starling and/or continuing this important segment of your wcH^working experiences. 

The information cards shown in Fig. VII- 1 should be completed for each specie of wcM>d used by 
students in a woodworking course. A completed sample hardwood and softwood card has been 
included in this unit to aid you in setting up your wood study card system. The information on each 
card, if studied by students, should stimulate additional interest in the specific woods selected for 
their f>r<Kiuct». Additional books, references and bulletins are listed at the end of this unit for further 
indepth study. Sources for purchasing wood samples 'are also listed to supplement your own sample 
collection. To aid students in their wood study progrp n it is suggested that you have a number of like 
species in your collection (Fig. Vn-2). Kach wood sa^ i\e should be numbered and a numerical listing 
card as well as an alphabetical listing card should j available to the students for quick reference. 

Many of our students and adults use and enjoy wood products throughout their lives with only an 

introductory acquaintance and under- 
standing of the complex nature and 
characteristics of this common material. 
The American Wood Council (1619 
Massachusetts Ave., N.W., Washing- 
ton, D.C. 20036) in one of their recent 
publications, *'Some little-known facts 
about wood**, have attempted to correct 
this situation. The following facts have 
been selected from this bulletin: 

L Wood has unique cellular structure. 

Under a microscope wood can be 
seen as thousands of hollow ceils. 
These natural building blocks are 
formed from tiny cellulose fibers. 
About 3 million fibers are con- 
Pifeled Maferlahffai-Dei^Stidy erf Wood Strfi^wD|F^«Vn-l] tained in one cubic inch of wood. 





Thi* iH'UuloM' ftluTs and tht* cells 
they form are cemented together 
by a naturai gtue called iignin. No 
other building material Is struc- 
tured in thin manner. 

Wmid's strenj^th is greater pi*r 
pound than steel's, 

A wo<k! bliH'k one inch square and 
two and one-i|uarter inches long 
can sUpiHirt lO.CKKJ pounds - the 
i/veight of \\ automobiles. Actually, 
pound for pound, w«K>d is stronger 
than steel. World's groat strength 
comes from .he natural strength of 
wood's cells. The lignin that 
cem«»nls the cells together is not , t. * j « 

imly strong, it is elastic. Conse<iuently, w<hk1 has "give Because of this fact wood n<M>rs 
are less tiring to walk on than concrete, and can bend without breaking under the stress of 
high winds or earthquakes. 




Affii^ted Equipment Fmr Wi^ l&iitMkirtto iF%. V11-2] 



Wood is a natural insulator. 

It would take a concrete wall 5 feet thick to equal the insulating quality of just 4 inches of 
woml. WiHvd insulates 6 times better than bricK, 15 times hotter than concrete and 1770 
times better than aluminum. 

Wood is an efficient insulaUir because of its unique cellular structure. Its cells contain 
milli<ms of tiny airspaces and air is one of the best insulators known. A wmnl-frame h<iuse 
will keep you warmer in winter and cooler in the summer. 

Wood is a valuable acoustical material. It can reflect or absorb sound waves as designed. 



W<MKi lasts for centuries. 

The Old Ircmworks House in Saugus. Massachusetts, was completi*d in 1646 and still 
stands as beautiful as ever. Many parts of this house are the original w<mk1. 

WiKid pilings were found intact after being under the streets of Venice for 1,000 years. 
Timbers 2.700 years old have been found in the tomb of King Gordius near Ankara, Turkey. 

Wood lasts for centuries when properly used because the lignin that cements its cells 
together is strong and also impervioiss to water and the extremes of heat and cold. 

Many woods have a natural resistance to decay. Among these are redwood, cedar and 
cypress. Because of the cellular structure of wood, those with less natural resistance to 
decay, can be made more durable by impregnating the hollow ceils with synthetic resins 
and preservatives. Bristlecone pines, extremely resinous, di-wovered recently in the Whit4» 
Mountains on the Nevada-California border are reported to be the oldest living things on 
I'arth: jit this writing, 4,572 y*-ars oldl 



V. Siinu* wcHids twvd no muintenance at all - even outdoors. 

WimhI weathers well InnrauMe its cellular tructure ts hardly affected by water or heat: 
results, a s«ft drtftt^-ood grey. The ivorov: cells accept stains and other Hnishes that can 
achieve different visual effects. According government studies* hardwood floors can give 
metre than SO years «f ser\'ice. 



VI- Wood's variety and uses are endless. 

Wood is as varied as nature itself. Colors range from greenish black to creamy white. Grain 
patterns are as diverse in their rhythms as the waves of the sea. Shaped by man's hands 
and tiKjls, wiHMi takes on forms even undreamed of by nature. In spite of their diversity, 
wood and wmxl products are easy to work with. 

VII. WtHid is our only renewable resouitre. 

Nature regenerates forests by removing old trees through fire, disease, inaect damage or 
storms and reseeds from remaining trees. This method is time consuming, however. 
Foresters have adapted nature's meth<His by harvesting trees, but use the wo<h1 to serve 
man's nc^ds. Foresters replant immediately to get a new forest growing. This is why 
America today is nearly as forested as when Coiimibus landed. The wood industries plan to 
keep it that way^-through constantly improving forestry methods and continuing research 
to make the most efficient use of this valuable natural resouixe. 



The included article, ''Inside a Tree" (written by Missouri Assistant State Forever, John E. Wylie 
and illustrated by Forester Jim Sorenson was printed in the Marcht 1972, issue of the Missouri 
Conservationist) does an excellent job in summing up this unit on Wood Structure Study. 



INSIDE 

B%< Mm E< Wyfe 

K Mutnp^ Xh^ end <*f a lag <Yr !>(livk t»f firt> {ilu i* uhihI. 
or thf #»ftfl of A ImmH arc if!l rr«»?*!^ **iMti4»tf< i<f i? t^t•^•*!^ 
life. i»i thr ktii>Hifi^ ,f thf% rrvral the* lrf«''«* 'mii 
slcm- wli how U gr«*«^. H<iH otd it in and thr wakfUfi nf 
its c«»H»» and the role e.uh tell plrtvrd in the trer'«<i 
health. Tnltke unima!?*. a !rfe'« trunk as all f*krli'l*»n 
«^fth each cell being a fu*rt and K<mded logethiT in nhat 
*ve call Wifod, Keading the inside of a free ha« fa«c i- 
nated many pfople. i MualU »mlv the age of the tree 
sees, liui there in mure ti» ?«ee and undernland* 

Vith the aid of thiA ciMtibination of a drawing and 
l^otograph done bv KoreHter Jim Siirenwon we would tike 
to show yiMj the AIM's of tree reading. 

'ITim in it itifsn section of an oak tree that wan tut 
IB the late ft^W of Different -^pet ies of trees have 

sitghliy different ehara* teriwtir** which aUo make them 
better for teriain u«eM, but the Ki««i« jiart« of a tree are 
these: 

1. Outer fiark: 'Yh'tn in the outside axky layer- 
the nkin of the tree ho to speak. Insulation, f^<a<*4 lion 
from infections and bumps, and sealing in the tree's 
vital sap are its funttions. On many trees, including 
this one. yim can sec grev -screen patches of lichen grow- 
ing on the bark. Often these calontes of lichen are as old 
as the tree and grctw a little each year. They don't rob 
the tree of anything but do depend on it to hold them up 
to proper sunlight and moisture, in turn th^> provide th«' 
tree siHtie additt«inal protection. The ridges and fissures 
in the outer bark are caused bv the swelling as a tree 
grows. The hirk cracks and S4imetimes peels awaj («ha^- 
bark hickw* paper birch, and sy iamonO. ITiis ^niter l>iirk 
is c<»ittnuailv renewed at a faster rate than it is shed. 
On old trees it Isuiimes thick<>r and hea\ier and fin- 
fissures deepi*r. 

2. Inner Hark: 'Yhtn buff co!iH-ed ^ !Vi'r of untf^na 
tetture is just inside the <»uter Hark. As these cflls grow 
otd and die ihev turn into outer birk. As livinc tissue, 
the inntH- bark (technically called |ihloem) serves the 
vita! purp<>se of transporting fo<Ml manufactured bv fhr 
leaves down to the foots and trunk. A tn-e. ian be killed 
by cutting thnnigh this inner Uirk in a ring alt around 
the tree. Called girdling, this causes the roots to starve 
to death and then the who!<' tree dies. 

:\, Tambium: You can't ser this fascinating single 
layer of cells without a m!irnsco{»e< I4ul you can see 
where it is. between the inner bark and sapwoiwi^ 'ITiis 
is the grwth iissue that provides all the n*'w crlJi- fi»r 
k>th wiM>d and bark- it is where the action is. Manv 
biologicai books have more detail about thes<^ ama/ing 
rel!*>. If ever a small src iion of this cell layer is dr- 
stroyed \f\ a wound, .ill growth stops at that point until 
the tree ran h«^a! this wound h\ bridfiing new ifils 
a< foss the wimnd. 

1. Sapwood' Also lalU'd ihe ^vlern. this ime-^inch- 
fhn k la\*T of luifiu fiN^iiii*' I- itt'hJrr in « •♦ioi ihaft tin- 
heartW4M»d. Fhe sapwoinl is the free*-* tubing that cirrir^ 
the water. di**^oKed luin'Tak. and some -^lov* d fond 
from the roots to thp trunk a'* nsn. Rhen %ou i ut or 
lK>re into thi-^ la\er the !r«*. ' 'U." and peopir do 
this fo get maple ^vfup. rul 1^ 4ji|>ei:tio. fr-:ii . . r- 
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tain kinds of trees. Kwn chicle for chewing gum comes 
from trees this way. If the safiwood is cut through b% 
girdling ihe lop of the tree, the tree dies quii kl\ Iwcause 
it dot^H not get water, but since the ro«as art' still alive 
most hardwood tr«*es w<mld sprout b<*low the girdle and 
start to make a new leaf system. 

H<Mrtw<H»d: This is usually darker inner wood of 
the tree trunk. iieartwoiid« su useful to man as lumber, 
pulpwood and fuel- i« of little use to the In-e. it is dead* 
miMtlv nonfunctioning tissue providing oiity support and 
strt*ngth for the crown. In many old hollow trees the 
h<Mrtwo(ni may ciwnpletely na away, but the tree giH'S 
im living fen* years if it do4«sn*t blow over. 

6. f'ith^ At the ver>' center of the first annual ring 
is the sp<mg\ pith. In <tak the pith is star-sfaafH^d remind* 
ing us of th€' bud and twig that was tuice here. As the 
bud grew the first layer of cells e^fianded rapidlv. The 
rell wafiM are thin so the pith is soft and s|Hingy. 

Sou let's iNick up and pick up a few things we have 
missed. Th<' annual rings (7) are rather easv to see. 
Kach ring repn'sents one siMison's growth. Oak is a type 
of wotnl railed ring piu-ous; at each ring vou tan see 
a laver of lelts which are large, hollow pores- ITiese 
pon«s are the first cells formed in the s|iriRg when growth 
IS rapid and cell walls thin. TTiis layer is apffrofM'iately 
called sprtngwo^wi (H). As the growth sjows thntugh late 
s|)ring and summer the cells bec<mie smaller with thicker 
walls, and this summerwo^td i9t makes up the rest of 
the annual ring. Ilie str ing c^mtrast between spring and 
summer ^otni give's lumbi*r a strong grain which shoHS 
the IxMUtiful patterns of wcKfd. 

Hadiati ig from the pith to the outer edge i»f the sap- 
wiftu\ are wood rays {!()). llie <ells in thesr rays ar^ 
continuous fnun one year to the ne\t and run at right 
angles to the annual rings. Many trei«s have r^ivs bul 
the\ are usually not as noiic(*abl<* 'v.\ shey are in oak. 
Ilie rav < ells serve to trunspcsi foisl and minerals < ross- 
wise in the trunk. 'ITiey also serve as storage <ells. 
When wood is nawed in the samr plane that the niys 
run, it is called <|Uarti'rsawe<l lumber with the ra\ s freat 
ing a ribbon effeit. ^ood splits easi'-sl in thin plane, 
at a right angle to th<* annual rings. An\ i iim|M*r or boy 
srout who has tried to split wo<mI <hi any other angle i an 
vou« h f*n this, 

I'he dark area in the t<iwer left quart< r - f this tr<«e 
section IS a knot. th«* inner portion of a now dead limb, 
tf the saw had split this knot eisariU, inst4*a<] of .li an 
angle, it would eviend into the pith« taj>ering like the 
(mint of a p<*n<'il. i'he knot, while the limb t^as living, 
was actually a part of the woiid in fh<' trunk with the 
ceils knitted togelhf^r. Now dead, the knot is black itnd 
t.KiHe <»r sc|Mrated fr<tni the other wo4Mr In a «^awft iM}iif<{ 
it Hould fall out leavi tg a kn^ithoie. If the dead limb is 
sowed or broken off flush with the Uirk. the annual rings 
M it! h<'.tl n\i T tft( littih Sim k<*l >tn<l < le«n vmmhI w ill ttgiiifi 
hi foiftii'd. 

Hemrmlwring thai the tn^* ^as t ut in l^lTiO, <*an \ ou 
pit k out th«' drou^H \*'afs in the rurU ior><)s ' This was 
a sev#'re drought uhtrh h.id a marked effe< ! on alt fre<*s. 
tth.it \ears Wi re i\v\ f flow old was lliis irec*^ 
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Thf tothmtn^ articles, huik'tins and references have been selected to give you a variety of 
techniquet«, prm-esses and information. 

.4 Cuiiie to the Physical & Working Characteristics of Southern Hardwoods. Southern Hardw(K>d 
Lumber Manufacturer Association, Sterick Building, Memphis, Tennessee 38103. 

Beautiful Woods. Frank Paxton Lumber Co.. 6311 St. John Avenue. Kansas City. Missouri. 

Baldwin, Robert W. "Describe Wood from an Element VtsuaL" School Shop, February. 1970, p66. 

Collingwood, Cl.H. and Warren D. Brush. Knowing Your Trees. The American Forestry Association, 
1319 18th St, N.W.. Washington. DC 20006 

Classnnm Demonstrations of Wood Properties. U.S. Dept. of Agriculture. Forest Service, Forest 
Products Laboratory, Madison, Wisconsin 53705. 

Coleman. Donald G. "Retaining Woodworking in the Schools." Industrial Arts and Vocational 
Education. September. 1966, pp34-35. 

Coleman, Donald. Wtmdworking Factbook. Robert Speller & Sons. N.Y. 

Coleman. Donald. Properties. SeU^ctions. and Suitability of Woods for Woodworking. Forest 
Products Laboratory. 

Discovering Cone-Bearing Trees. Commercial Printing Co.. Visalia, Tulare County, California. 

Durrell, Glen R. * Written in a Tree.*' Mis.souri Conservationist, October, 1973, pp. U^IS. 

Edlin, Herbert L. What Wood is Thatf The Viking Press, 625 Madison Avenue. N.Y. 10022. 

Fine Hardwoods Selectorama. Fine Hardwoods Association, 666 Lake Shore Drive. Chicago, Illinois. 

Forest Products Laboratory List of Publications on the Growth, Structure & Identification of WiHjd. 

U.S. Dept. of Agriculture. Forest Service. Forest Products Laboratory. September, 1967, Madison, 
Wisconsin 53705. 

Foss. Maurice F. "Use Slides for Wood Identification." Industrial Arts and Vocational Education. 
October. WfM. p.Vi. 

Fuglsby. Glen O. "The Underestimated Quarter." Industrial Arts an ^ "ocational Education, March, 
1967, pl33. 

Harrar, E.S. Hough's Encyclopedia of American Woods, Reference Information Volumes /•/?; Wood 
Samples Volumes Robert Speller & Sons* N.Y. 

How to Specify and Use Hardwoods. Reprinted from National Hardwood Magazine. 

Harlow, William M. Inside Wood-Masterpiece of Nature. The American Forestry Association, 1319 
. 18th N.W.., Washington, DC 20006. 

Identification of Furniture WiHtds. The. U.S. Dept. of Agriculture, Miscellaneous Circular #66, U.S. 
(iovernment Printing Office, Washington. D.C. 20402. 

Kukachka, B. Francis. Properties of Imported Tropical Woods. U.S. Department of Agriculture. 
Forest Si*rvice Research Paper FPL125, Forest Products Laboratory. September, 1967. Madison 
Wisconsin .5370.5. 
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Lamb (u-orjn-. Thr MuhoKnn\> Hook. Mah«»gany Association. Inc., 7ft Kast Wacker Drive. Chicago. 
IUtnot.x. 

Missouri Trees. Mi«s»iuri C"onst*rvati<m Commission, Jefferson City. Mo. 

HanHhtn. IK' Zt't'UW & Brown. Tcxthook of Wooti Tevhnohgy, Volumi' I: 2nd Edition. McCiraw-Hill 
K(Kik (*<»mpany. N.Y. 

Pa«lorfl. James. Manual for a Short Course on Properties and Identification of Wood. School of 
Forostry, University of Missouri. Columbia. Mo. 

Hastoret. James P. "Where dm-s WckhI Belong in the Academic Marketplace?" Wood and Wood 
Protiurts. Septemlwr. 1969. pp. 34-36. 

Southern liarduoods. The. Southern Hardwood Lumber Manufacturers Association, Memphis, 

Tennessee. 

Ttemann. Wood Technology. Constitution, Properties & Uses. 3rd Edition. Pitman Publishing Corp. . 
N.Y. 

Trees. The Yearbook of Agriculture 1949. U.S. Dept. of Agriculture: U.S. Government Printing 
Office, Washington. D.C. 20402. 

Wood. Colors and Kinds. Agriculture Handbook #101. U.S. Dept of Agriculture. U.S. Government 
Printing Office. Washington, D.C. 20402. 

Wmnl Handbook 1172. U.S. Dept. of Agriculture, U.S. Government Printing Office. Washington. D.C. 
204(J2. 

Wo<»d sample sets can be obtained from the following sources: 

Frank Paxton Lumber Co., 6311 St. John Ave.. Kansas City. Mo. 64123 

Craftsman W<M»d Service Co.. 2727 South Mary Street. Chicago. Illinois 60608. 

Forest Products Lab<iratory. Dept. of Fisheries and Forestry. Montreal Road, Ottawa 7. Canada. 
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AirrON4ATIC DRYING CHAMBER 



Thf dfying unit (Fig. 41 desiffned and fabricated for use in drying finishes, curing adhesives, 
{MilymorirJng niethacrylaU?d woods, drying polyethylene glycol treated woods and for research 
acttvitii'H in w«hk1 drying is an optional piece of equipment. It is possible to worii in all the seven areas 
of the wcHHiworking curriculum without this unit. The drawings* without a procedure or methods 
study is included in this guide for your information. Level HI and IV students can fabrkrate and 
construct the dryer for a woodworking industrial arts laboratory. The drying sequence and operating 
procedure are included to illustrate the advantages of the AuU>matk Drying Chamber. 

Drying Control Sequences 

No. 1 Heat and air circulation sequenced by the thermostat 
No. ! switch on (located on side of chamber) 
No. 2 switch off (located on end of chamber) 

No. 2 Heat Hi»quenced by thermostat without air circulation 
No I switch off (located on side of chamber) 
No. '4 switch off (located on end of chamber) 

No. :i Heat sequenced by thermostat with continuous air circulation 
No 1 switch off (located on side of chamber) 
No. 2 switch on (located on end of chamber) 

Opi^rating Instructions: 

1. Select drying sequence desired, either 1« 2 or 3. No. 1 is most highly recommended* 

2, t>pen or pull safety disconnect switch, located near the fan« to operate dicing chamber. 
Turn timer knob to the time selected for drying by turning knob past the desired time and then 
moving it back to the selected time. Approximate time lapse required to reach selected heat 
ranges are timed from 75® to: 



90®F 5 Minutes 

lOO^F 10 

llO^F 15 " 

120*K 20 
130«K 30 
140«^F 40 
I.50<*F 50 
!60^F 60 

I70«F Ihr. 16 

IMO^F 1 hr. 40 

!»0**F 2hr. 20 " 

2(MPF 3hr. 5 

2U)^V 4hr. 35 



4. Sta the knob of the thermostat to the desired temperature for drying. Average temperature range 
inside chamber wlii be approximately 5^ lower than the thermostat setting. At elevated heats 
there is a KJ® variance. 

5. If drying time required is more than 12 hours, turn timer dial to the HOLD position, which will 
allow the drying chamber to operate continuously at the set temperature until switched off. AH 
controls and heat are turned off automatically by timer. 

fi. Before removing of inspecting the product in the chamber, ckise or push safety disconnect switch 
lcK*ated on the end the chamber. Open or pull switch after chamber door has been closed to 
<*nntlnue drying operation if desired. 
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SUGGESTED TEXTBOOKS 
AISD 
REFERENCES 



StJCGESTED TEinWIOKS 

I. Cinmcman. Cliris H. and John Fcirer. Gefiml Fourth Edilk>n. McGraw-Hill Book 

i ompanv. St. LouU. MtsMtuH <5.V1pp.K 1%*). 

II. K*trcr. .lohfi I . Woedworl^ tat M»tr> and Woodw^fcb^ for k^Mrjr W^ldbook. Charted 

\. BctifK*! CiHiipany, liKHtrpitrated. 8(W West Dctwdilcr Uriw. Pewia, tliinols M614 
it^^2 pp.h H"^!. 

III. /«Hik. Wayne H. CiHMrwt^ mA Ma^Mmktg Woirf fVoitete. McKnight Pitblbh'mg 

C'ttmpany, BUntmini^UHi, lilimiis (iITOI (475pp. K 1472. 

IV . K'lrvr. Jiihn I. Cdi^elraiA^ HMwiHi and Od^^mabtas iml Kmw^ ShHtem Guide* 

i'hark-s A. Bvnnt*ft C'«mipany, Ini.irptn-ated* Pe«ma. Illinois 61614 <928pp.}. 19^, 

BEPERENCIS 

AndcPHtn. Arthur I). A De^^^er^ft ^krtdl^. McKnight Puhtt^fthing Company, Blociminglon. Illinois 
6roi. 

Baker. CUcnn H. ^ )d I . Dayic Yeagcr. Wood Te^mrfqEy. Hiward W. Sams & Co.. Inc.. 
4MW West oifid St., indtanapt^fni. Ind. 46268. 

Bauer. C F.. R.L. IlKtmp'Min a:sd J.G. Milkr. Comprchcn^g G«mral Slop Safest 1, II, & III. 
1 he BruiV Publishing Company. Third Avenue. Ncii York. NiM%' Yor*. 10022. 

Bind. Cianiner T.. WillK H. Wagner. Walter C. BmwTi. and Hoi^ard H. Gcrrish. Mo^m Gercrrf 
9iiq>. GiMHlheart Wiilai^. 123 Wei^i Taft Diivc. South Holland. Illinois 60473. 

BuHhi%ell. William. PabHteg and Ik^corattog Encyebqyedbu Gmdheart-Wilkox, South Hollands 

lilinotH. 

Ilaht. .1. and l>iHig!a% Wilvim. CriMwUmd^^ md Mffifimkt ToGh« Ab^erb^f UQni^« CMMm^fos. 

Anieriean Technical Sixncty. «4« F^Jit 5Wth Street, Chtcaj^. Illifms W)637. 

{>«tu|i:!aH. .I.fi. Plr«jectft ta WcNid FnraH^. McKnight PuMivhing Company, Bloomington* Illinois. 
J**h"', 



X 
X 



X 

X 



Feir^T. J(«hn I . and CfflK-rt Hutching^. Ad^itMed Woodwiark iml Vmvkme Mdib^. Charles A. 
Henneit C<mipany, Ine.. P«iria. liliiHH«i. 1972. 

Feirer. .hihn I. Woodivwfc. Charles A. Bennett Company. Inc.. Peoria. IllitKHS, 1977 

Feirer. .Itfhn L. teA»Mrlal AH% Woodwmrkfa^; and Woi^oofc Cof l^^rfad Arts Woodnmidiig. 

Charles. A. Benneii Company, Ine., PciiHa. Illinois. 

Fryklund. Verne C. and Armand J. LaBerge. General Smp Woodworfci^. McKnight Publishing 
Cc^mpany. BUHmtingf^m, IIHntHs. 1972. 

(u'fbrueht. Carl and Frank F. Rc^insim. Underfifittt^Hl Aii^rfea^s bMl8Stfie«» McKnight Publishing 
<i»tnpan^. KUnMnin^ton. Ilhiuiis. 19*^1. 

(inf (shall. Franklin H. How io Mabe CfrimW Ftmih^. The Bruce Publishing Company. Nct^' York, 
New York. 

(>nineman. Chris H. ^nd FviTcti R. Gla/eticr. Techrird WeodwmUag, McGraw-Hill Book 
(Vmipany. CCD 2Hth FUmh-. 1221 Avenue of the Americas. New York. New York 1(K!20. 



Hackctt. Dimald attd Patrkk E. Sfnclmun. A^ton Wo^ Te^ndegy. The Bruce Publishing 
Coxr.pany, New York. Neu Yin-k. 

Hamnumd. Jamc?^ .1.. Fdward 1 . Dtmellv. Walter F, Harrtid and Nttrman A. Rayncr. We^wwUtig 
Tecteiefoft> and forWoodworktfig Terhit^^%. McKnight Publishing Com|>any, 

BUHimingtun, iUinos^. 1^72. 

Haws. Robert W. and Carl J. Svhacfcr. Mmi^i^aifog to the Seted Anu^rkan Technical 

SiKiely. Chicagii. Iliimn^i. 

n«>lhr4Hik. Waflatv W. Comemi^nay Ump^. McKnight Pub!ii%hing Coni{^ny« Bknrniingf^m, 
Itlimtis. 

Km/. Us/Uh The Art ^ WMiNmi^ and Fsr^m^ AnmdMfoa. P.F.C. WomlH-orMng. Inc., 
525 West 2h St.. New Yiirk. N.Y. ICKWI. 

Klenke. William W. The Art of Woodtimh^. Charleis A. Bennett Company, inc.. Peiiiia. 
ItisncMs. 

Lindheik. John L. Des^tth^ Today's Mamrfa^ttred I¥^tclft« McKnight Publishing Company. 
BhHtmington. Illitu^is. 1^72. 

Undhcck. John R. and Irvin T. Lathrop. Graerd faikniry. Charlcfi A. Bennett Company. Inc.. 
PcHM-ia. Illinois. 1^*). 

Lindhcik. John R.. Lester G. Duenk and Marc* F. Hansen. Crafts. Cl^arit^ A. Bennett Company. 
Int., PcHiria. Illinois. 1^7.^. 

Matthews. John, CreatKe Leg Setd|H«v. Stanley 1ools. New Britain. Connecticut. 

McU4>tm.:ll. Hht U«e of P^rtal^ Power Ti^. Delmar PbblishcTs. P.O. Biix f^7. Albans. New Y'.>rk 
12205. 

McKnight World of Work ( urrtculum. The. WmU ef Wwk, &iccee«^ ta ihei Strategies for 
bnp^nseaUng Work Eikpertem^e I¥^raiii« and Artl%itte« for S^reeeifo^ to the Woiid of Worfc. 

McKnight Publishing Citmpany. BkHmiington. lllsrKns. 1^70. 

OiMin. iHlmar W, todonIrM Arte for the Cenetni Skapt F^nirth Fdtlion. Prcntiiv llatl. 
f-nulcwcKHl C tiffs. New Jersey 07hJ2. 1*17.1. 

O'Neill. James. Hariy American Fimfloi^. McKnight Publishing Cnmpanv Kli»imin^tnn. Illimiis. 

Picpvnhurj^. Kohert I-!. Deslfros to Wood- The tirtux Publishing Cimtpany. New York. 
New Y4»rk. 

Kebhitrn. FUhm. WmMNuratng. MeKniKht Publishing Cnmpany, BIcHimington. lilimMs. m72. 

Smith, f.avon R. ami Mari4fn B. Madd^ix. l*3emetii«^ of Amerirm lmloMr>« McKnight Publishing 
(trntpany. KltHimingttm. Illinois. 1^^, * 

S^icU rln ty. (lenr^e A Ftoli^Hog Tei*t»iotog% . Mt Kni^hl Publishing Company. BliH^rin^ton. {I!in4fis. 
IMfiM. 

'lierncv. William F. Modem UplmlftlerUig Mettoidft. McKnight Publishing Company. BUHfnun^ton. 
Illinois. 



WaaiKT. Willis H. Modera Wmdwerkfatg. Gotidhcart-Willcox. Simth Hollatid, lUinois. 

Wa^Dcr. Willis H. WofdvvOTU^. G«HK!hcart*Wilkm. South Holland. Ilttnois. 

Wood Hmittio^ #72. U.S. Dcpartmcn! of Agrivulturi!, U.S. Gmcrnmcnt Printing Ofltcc. 
Superintendent of DtHrumcnt^. Washington. D.C. 20^2. 

/.immcrntan. Fred W. Etploring Woodwmrfc^« CkHKlhcart-Wilicox. Siiuth Holland. Illinois. 
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IV 
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1 SELECTHINS 














|F{1 


^LMS 


16MM 




n 


% 


X 






General Infctrmatuin 


F-1 


ABC ef HatHl Tads. Wait Disney. General 
, Motoric Ci^T^^atiitn. 2 reeN. Part i & IL A3 
minutetti, ^und, ct^ktr. 




n 


\ 


X 


X 






F.2 


Aa^^ma hoek. Sandy Company. Bill, 29 
minutcfi, Mmnd, ci^lor. 




n 




X 


X 


X 


IV. Priiductuvn Hnnluvt 
Ifiduxtn- 




Art of Makh^ Furaltmc^ Assiociation StcrKng 
Ftintx. 20 nnnute?». *»ound. eukn*. 




fl 




X 


X 


X 




P. 4 


AmbIc Wood. United States 
Atomie Energy Commisskm, 1%9, 23 min- 
uter, MHind. eokn*. 




n 




X 


X 


X 


VI. Resident iai ConMruel- 




Qh^ct^c <rf the Sevei^M* To M ^«fce a Ifone 
a Ffaits^. GciTTgi a -Pacific Corptn^tuin. 1970. 
30 minutes, sound. ci4ar. 




n 


\ 


X 


X 




<jenera! Infiirmafkin 


F-6 


E^fiera Rarest^ Hie. Dierks Fore?tts. Inc., 
M<Kiem Talking Pkiure Servk^e, Inc.. #3043, 
28 minutes, sound, eok^r. 








X 


X 


X 


!. WiHHl Lamination &, V|, 
Rexideniial CtmMruiniiMi 


F-7 


Fke &iitoriuiee Heavy Ttmiw. National 
Lumber Manufacturers AsMKiatkm. 15 min- 
utes. sound, cof^r. 


r 






X 


X 


X 


pt^rtunities 




Mal^ h hi tte Wolid of Wwk. McKntght 
Publishing C<nnpany« 25 minutes, sound, 
wlor. 




fi 






X 


A 


Cfencra! ii<f4)rmafii>n 


F'M 


Meekantera of AM^t»« Mo%*mi^ ta Wood* 

University of Missouri. 30 minutes, sound, 
cokir. 




n 


X 


X 


X 




(iencral Infumiation 


F-10 


Ml^hly Wofttem Fore^, The. Western Wood 
Products As-;i'^-tatkfn. M^nleni Talking Retttrc 
Sc-rxk-e, Inc., #2928. 27 minutes. S4iund« color. 




fi 


X 


X 


X 




lU. W^wkI Flour & Particle 


Fll 


Mba^ to Wood. American Plywood Assoc- 
iatkm. Modem Talking Picture Service, Inc., 
#3159, 27 minutes, scuind. ctikir. 




fl 




X 


X 


X 


Satets 


F-I2 


Now A^imarh to T^Me Saw Goanteg S^oijr 
wftfa V^iffily. Forcd4)m Electrk- Company, 
Brett-Guard Divtskin. 15 minutes, sound, 
color. 




fi 


X 


\ 






(lesurat Intifrmaltini 


F 13 


Now Horizons (m Wood. William M. 
Harlow. University (»f Misvmri. 28 minutes. 
siHind. cokH*. 




n 


X 


X 






IV. PftHhufittn Prmluct «f 
tfuiusir\ A Cfineral hilor- 


F.t4 


Pack^o md ll» Aiodwt* Tbe. Danfoods 
Corpt^ratkm. Mt>dem Talking Picture Service, 
Inc., #3102. 14 minutes. Miund. colitr. 




n 


X 


X 






III WiNKi t-li»ur 4V Partkle 
Moidiny and iieneral In- 
f4»rn);<f ion 

r 


F 15 


Paper Forest, Tin*. Sinithern Pulpwood 
Conserxatkin AsMK-iatktn* M<Hlcrn Talking 
PtiiUR' Servk*c. Inc. #2593 , 2H»/i minutes, 
sifund. cok^r. 
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\ 


\ 
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Vr Kcsiilc'fttiai Cttnstnut 


F 1^ 


Poilrail irf StocklMtim* Ihe Swedish institute 

i'lW Ciiltiir'tt iitH^ V4iwli*rfi i 'li&tiio l'fiH« 

wtK* Service. Iiu\. ^2'^!^. 14 nunutes. mumuK 
i-tikir. 




11 




\ 


% 




Finishing, spray 




Rmftb«fi E&f^mitolk Pidall^. KanshurK 
Klcetn*-Oiating Corp*irau«n, l*W»5. 22 min- 
»iics. vnind. i.^»K»r. 




n 




\ 


\ 


X 


Carver A; FmpUiymcnt Op- 
pitrtunitics 


r - it» 


Stdr> ^ Htmm Enierprise^ The* CkH»rgia-Pa- 
eifie CtHTWratiiin, 2H minutes. Mutnd. 
C4>t»>r. 




fi 




\ 


X 


X 


li. PFG Diff'usiiW PriHvss 


i: 111 


tiibi Is rlbef Cmii»« rrii tndustrtcs. tue.« 
MiKlem Talking Picture' &er\iiv. Inc.. #2.^H7, 
13* 2 minuter. M^und. i.x^li*r 




fi 


\ 


\ 


\ 




III. WmKl FU>ur A PartMc 
M4)fdtn^ 


F-20 


Ite^ of Ckaoge. The American HardhiKird 
Ass4viafHin. Miulern Taikrng Picture Sersiee. 
inc.. #J.W3. l.V ; minolc!*!^ Miund. eotor. 




fl 




\ 


\ 


X 


VI. Rcsidontial C'onsfruti- 


F-21 


L^BkHHn M«ttHid «f HouMf CmfHrartlM. 

.Natiiinal F4fri*sl Priniuiis Ass4K'iation. stmnd. 

e* 




fi 




\ 


\ 


% 


ii. PKti DifTu^mn Prinx^ss 


F-22 


WASA. The Swedish institute fiir Cultural 
Kelaliims. MiKlern Talking Picture Ser\iw. 
Inc. #2772. IH mimifes. souml. v*<»Utr. 




n 




% 


\ 


X 


1. WiMHl Laminatiiin & 
GoRfral InftTrmatton 


F-23 


Wood BesAi^-A New Twlm, Syracuse 
University. Sch<H»l of Fort^trv. 1.^ minutes. 
siHjnd. Ciilor. 




n 


X 


\ 


\ 




VII. WiKHi Structure. Pn»p- 
crttcs, <x luciitirication 


F-24 


Wood, Ma9Uerpiecei« of CrealkMi. Syracuse- 
University. SchtH^I of Fon'stry. 28 ttjiiuiu".. 
Mtund. (.'oU^r. 




f, 


\ 


X 


\ 


X 


V, WPC' Pna-css 


F-25 


*i^oiici H^lr*A N«w IMmemifaHt. Syracuse 
University. Se-hiKil of Fm-stry. IP: minutes, 
vntnd. c*i4or. 


P 






\ 


\ 


X 


1. W<mhJ Lammatuin & VI 
KcNSdcntial ConNtruciion 

n)TR> 


F-2ft 
^NSPARI 


Wof^ Hi^ C^d, Tf%. Amcncan Institute of 
limHer Constructiitn, m*>H. 2^ minutes, 
siumd. color. 

£NaES 


P 

• 






% 


X 




Ck-ncrai lnf4>rmathHi 


T-1 


AdvatMT^ W^diHH^ & Fm^ure Maktag. 

(transparency mastt*rs) CharK*s A. Betineit 
Ci^mpany. Inr. 


P 






% 


X 




VI. Ktsidcnlial Ctmstruti- 

Urn 


1-2 


B^Mift C^i^nHlto- I>CA Fducatfimai 
Pnidmls. Inc.. 1970. 24 sheets. 


P 






% 


% 


X 


Vt. Residential Construct- 
ion 


T-J 


c^Arpditry * r mpriug • •» aiwrvww 
CcNS^racttes, bsterte' md Exterior Trim. 3M 

< nmpaiiy. Fducational Scniivs. IW) sheets. 


P 




\ 


\ 






Crcncral Infitrmaiiitn 


T-4 


Geaerai bidttf^ry. Charles A< Bennett C om- 
pany. inc. 
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NO. 



SELECTIONS 



Ml. W^KHi Ssriuiun-. Pmp- 
crtu's A Kknnftcation 



(ivfUTal Infnrniation 



(fvficral htiurniatuin 



ill 



Wood Slrwl8i« Scftes« James PaMmi^ 
Si'hiHil of ForcMr>, Univonihy of MiNMHiri. 

Wood Tefrl^ci^% I. IK A Kduvatumal Pro- 
duels. ltK\. 20 shvcis. 

WcBod Tedm^|> II. CK'A Fduca:Hinai Pro- 
diuis. Inc. 24 sheets, 

Meiyt Maetoe« & Power Toob. «eCA 

f^diu-atuinal PrtHlucts. Ine. 



{SI SLIDES 3SMM 



Vli. W^hh! Siriuiun*. Pn>p- 
erties. A IdctitHlcatuw 

Ml Seven Proeess Areas 



IV. PnHiiU't!4»n l*r4Kiuet of 
liuliKirv 



!V. Pnuluelum Pnnluel of 
Iiuiusirv 



Vil. W<HHi SirtJiiiire. I'n^p- 
erties. \ IdcntifieaUnn 

VI Hcsidentiaf 
( onsfnuiion 



SI 
S-2 



S-.1 



S-4 



S-li 



kciduoBs Trees IHwdwoedI.Gi,*iK^a] Bkftoft* 
ival. Inc., 51 Mules 

bidiB^rbri Arts WaodworldAg Currk^m. 

WiYiKi Tcchnok^gy ScciHin* Industrial Hdueat- 
foil Department. SiHithwcst Mo. State Univer- 
sity. Springftcld. Mo. (i5802. (or your dbtrict 
Dnivcrsttyh ItvO stkjcti. tape 52 minutes &/or 
I hr. 13 minutes, c4)Ior. 1972. 

Hasmteic Uiie Pn^mitai.NF.A St<H*k #ti48- 
2i3(>6. AnHrrtcan ffidustrial Arts AsMHnation« 
10.1 slides. minute tape. ^^ilor. 

Sl^y of the Fiamhiav tedtiar> , A* Norman 
/anihoni. Aincrie^n Industrial Arts AsN4»cia- 
rion, lU) slides. 5(1 minutes. ia|»c. ct^or. 



Trees iGytmmi^msl General Biological. 
Ine.. 2t) slides. 

Versaltte Timber Crai^n^km. Amertcan 
Institute Timber CiwistruetUm. 105 slides. 
siTtpt. i*o!4ir. 



*p -indiiates purehasc 
•fl- -indicates free loan 
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I U m IV 



PROCESS AREA 



NO* 



SELECTIONS 



|lli|HLMSTRlPS.15MM 



CfctH'ta! iiitormafum 
ik-fu-ral Inlo* malum 
iivncra! inturtiuituii 

liuiiistrv 

Ck'nvtal InfornuMutfi 
<n'fK-rai Infurmafutn 



(icncTa! Infi^rniatiun Km- 
pii^ymcnt \ C atx'cr Ojj|km- 
tunitivs 



Ck'fu-ra! tnfiirmalion 



Cicncral Informuiuin 



KS 2 
PS 4 

FS-h 
FS-^ 



YSH 



F. I . 
and 
FS 



fkiiig!& to Wood. Mv<iraw.Hitl Bcntk Com- 
pany. 

H^woed Lmrtieitefi. Mcliruw Bill Bi^ik 
Contpanv. 

H^wood Pffocowtog. McCiraw-Hill B«H>k 
Cimipany. 

tedttt^ lit 2Qlk Ceoton Amsficn* C harlc<% A. 
Bcniivii Cifmpany. 5 strips ivi-*»nfs, 

C'ompany. 

of Cmled Aim»d\eiv The* (tiatcd 
Abrasives Manulai*turing institute, S^Kiety 
iitr Vssua! Hducati<»n. Inc. 

Trmi fm- 2001s* Todays ForeMers in AdkMi. 

iFifmstrips or slides) Gutdarut* Ass<H:jatcs, 
American F^trest institute Mb frames, 17 
nnnuics. record 4»r eassi'tte. i'ol4ir 

Wood Ffoii^ft Part I & Part li. MKiraw-Hill 
HiH^k Company. 



>K"leeieil Ass4?rtmeni in the Areas 4»l: Safely, 
IkviUfaig & IteftH^, Meawtog Took, HmA 
To^fi« P^idde JmAu^ SMaliooiin Po%v<?r 
Tool* ^aitlpcdatlve Prodoetfot! SkftK, Career 
aod Employment (^iportmilie«. Hnnlhead- 
(iarett ( imipany. 16MM. HMM. Super 

HMM. Super H ilosed lo«ips. tratjsparendes. 
vbarts. and fiim strips. 
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SOURCES OF VISUAL AIDS 



Addri»sst»s of sources for visual aids are listed below. It is suggested that teachers obtain new 
listings from these and other sources to keep their program up to date with technological advances in 
areas of wood tei-hnology. 

It would be impractical to list in this guide all of the visual aids and the distributor's addresses that 
are available. However, several have been selected for each of the process areas, for general 
information, career and employment opportunities. 

Two references have biH'n listed to aid you in selecting additional visual aid^^: 

KducatorH (iuidc to Free Films. Educators Progress Service, Inc., Randolphs Wisconsin 

Index to Vocational and Technical Education {Multimedia); 1st Edition. National Information 
Center for Educational Media (MicemI, University of California, University Park, Los 
Angeles, California 90007, 1972. 

Aims Instructional Media Services, Inc.* P.O. Box 1010. Hollywood, California W028. 

American Forest Institute, 1619 Massachusetts Avenue, N.W. Washington D.C 20036. 

American Industrial Arts Association, 1201 Sixteenth Street, N.W. Washington, D.C. 20036. 

American Institute of Timber Construction, 1700 K. Street, N.W, Washington, D.C. 20006. 

Assm*iation-Sterling Films, .512 Burlington Avenue, La Grange, Illinois 60625. 

AV Instructional Systems, P.O. Box 191, Somers. Connecticut 06071. 

RKA Educational Media, 2211 Michigan Avenue, Sant-n Monica, California 90404. 

Brett-(fuard Division, Foredom Electric Company. Route 6, Bethel, Connecticut 06801 • 

Brodhead-Cfarrett Company, 4560 East 71st Street, Cleveland, Ohio 44106. 

Charles A. Bennett Company, Inc., 809 West Detweiller Drive, Peoria, Illinois 61614. 

D(*A Educational Products, Inc., 4865 Slenton Avenue, Philadelphia, Pennsylvania 19144. 

(lenera! Biological. Inc., 8200 South Hoyne Avenue, Chicago, Illinois 6(^20. 

General Motors Corporation, Public Relations Staff, Film Library, General Motors Building, 
Detroit, Michigan 48202. 

(leorgia- Pacific Corporation, Education Film Library, 900 S.W. Fifth Avenue, Pot Hand, 
Oregon 97204. 

Hoover's, 1511 Baltimore, Kansas City, Missouri 64108. 

International Film Bureau. Inc., 332 South Michigan Avenue, Chicago, Illinois 6(MK)4- 
McGraw-Hill Text Films, 330 W. 42nri Street, New York 10036. 
McKnight Publishing Company, Bloomington, Illinois 61701. 
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Modrrn TalkittK I'icturi' StTviif. Inc.. 3718 Broadway. KansuN City. Missouri fi4in; or 201 
South J«-(frrs<m Avonuo. St. Louis. Missouri H:no:i. 

National Forest Pnnlucts .AssiH'iation. 1H19 Massachust'tts Avc»nuo. N.W. Washington. D.C. 

\HHmi. 

National Lumtn'r Manufactures Assm-iation. Ifil9 Massachusetts Avonue. N.W. Wa«<hinji(ton, 
l)X\ 2<M).1«. 

Ransbur^ Klfctro-rtrnting Corp.. Mrs. Ruth A Hussong. 3939 West 56th Street. Indian- 
apolis. Indiana 4fi20H. 

RMI Kducational Films. Inc.. 491H Main Street. Kansas City. Mi.ssoun 64112. 

Sandy Company. Bill, Film Distribution Department. 2S43 Kast (irand Boulevard. 
Detroit. Michij;an 4H211. 

S<H'ifty for Visual Kducation. Inc.. Divisi<m: The Singer Company. 134rj Diver- 
st«y Harkway. Chicugo. Utinois 60614. 

Southern Fine AssiR'tation. B<jx 1170. New Orleans, Louisiana. 

aM Company. Kducational Service. Box 31 (X). St. Paul. Minnesota ,5.5101. 

United States Atomic Kner^y Commission. 9S00 South Cass. Avenue, Ar»?onne. Ill- 
inois 60439. 

United Stales Forest Service. 710 North 6th Street. Milwaukee. Wisconsin 53203. 

University of Missouri. Audiovisual and Communications Services. 119 Whitlen Hall. 
Columbia. Mis.souri 6.5201. 

West Coast Lumberman's Association. 1410 S.W. Morrison Street. Portland 5. Oregon. 

W'Hstern Pine Association. 510 Yeon Building. Portland 4. Oregon. 



INSIRUCnONAL RESOURCE MATERIALS & LITERATURE 



INTRODUCTION 

Instructional rosourct* matorials art* an impiirtant phase of any educational program but they are 
OHpecaliy important wht'n the area of study is as broad and complex as modem industry. Industrial 
arts teachers are fortunate that an almost inexhaustible supply of free and inexpensive literature is 
avathilile from business and industries throughout the country, as well as ^vernmental agencies. 

A sample listing of the type of materials available is included in this compilation. The purees listed 
are representative of the thousands of companies supplying materials and should provide the 
industri.tl arts teachers with a small sampling of available materials. Other sources will be found in 
professitma!. education, industrial, business and governmental publication and library indexes. 

Thi» following lists are by no means complete; however, many of the materials will reflect ideas 
rt*latin« to new industrial materials and processes, while others will serve to reinforce and 
suppU-nu nt iontem{>orary industrial organization and production methods. 

HOW TO ORDER MATERIALS 

When ordering, give exact title or descriptk>n of the item desired, print your name and full address 
and include payment when there is a charge for the material. Indiscriminate requests for **everything 
you have" should be avoided. It is permissible, however, to request a list of publications or to 
describe a ti-arhing assignment and request appropriate materials. Orders for materials should be 
made on sch(M>I or organizational stationery. 



PERIODICALS 

AmvrivuN Huildcr. Simmons-Roradman Publishing Company, Bristol Connecticut 06012. 
$:{.0{> per year submitted to Subscription Department, American Builder. Emmet Street, 
Bristtil. Connecticut 06012. 

Amvriviifi Fnrvst. The American Forestry Association. 1319 Eighteenth Street, N.W., Wash- 
in^itm. II. C. 200.16. $7. .50 yr. 

(onscrvrtivnist. The. Missouri Department of Conservation, 2901 North 10 Mile Drive, Jeffer- 
son City. Missouri 65101. 

Forest.< and Pvople. Louisiana Forestry Association, P.O. Box 5067, Alexandria, Lousianna 41301. 

Forest Inttustrii's. Miller Freeman Publishing, Inc., 600 Howard Street, San Francisco. California 

^14 urn. $12.r»« yr 

Forest Products Journal, Forest Products Research Society, 2801 Marshall Court, Madison, Wis- 
consin 537(15. S25.00 yr. 

Furniture Desif^n and Manufacturing. Graphic Arts Publishing Company, 7373 N. Lincoln Avenue, 
C^hicauo. Illinois 60646. 

Furniture Production. Production Publishing Company, 804 Church Street, Nashville 3, Tenne- 
ssee. *:J.{K) yr. 

lndu>irmt Education. Macmillan Professional Magazines, Inc., 22 West Pitman Avenue, (irf^en- 
wich. Connecticut 06H30. $7.00 yr. 



Journal of Fon-siry. Sm-it'ly cif American Korestorw, 1010 I6ih Streia, N.W., VVdshinM:ton, 
D.C. 2iU)m. $18,00 yr. 

Man Society Ta nohfiy. A Journal of Industrial Arts Education. 1201 16th StrtH»t, VVa?4i- 
in^ton. b.r. iflonfi. %\h m annually. 

Popular Mechanics. H(*ar;«t CorporatUm» 57th Street at Hth Avenue* New York. New York 1(MH9. 
S4.00 per year, suhmtt to Popular Mt*chaniei)« Box 646, New York, New York 10019. 

Popular Scienve. P<ipular Science Publishing Company, 353 Fourth Avenue, New York 10, New York. 
$3.40 per year submitted to Subscription Department. 

PrtHiuct Engineering. McGraw-Hill Publishing Company, 330 West 42nd Street, New York 36, New 
York. $3.00 per year, published weekly. 

School Shop. 416 Longshore Drive, Ann Arbor, Michigan 48107» $8.00 per year. 
Free when requested on school letterhead stationery. 

Wood and Wood Products. Vance Publishing Corp., 3(K) West Adams Street, Chicago, Illinois 60^. 
S5.(H) yr. 

Wood Construction and Building ^taterial List. Wood Construction Publishing Company. 28-30 Kin- 
sey Road, Xenia, Ohio 45385. $2.00 yr. 

Wooduorking Digest. Hitchcock Publishing Co,, Hitchcock Building, Wheaton, Illinois 60187. 
*15J>0 yr. 

Woifd Preserving. American Wood Preservers Institute, 1661 Old Meadow Road, N.W., Wash^^ 
ington, D.C. 20037. $3.60 yr. 



OTHER RESOURCE MATERIALS 



American Forest Institute, 1835 K Street, N.W., Washington, D.C. 20006. Forests and Trees of the 
United States, Growth of a Tree, It s a Tree Country. Products of the Tree Farm, The Story of 
Insulation Board, The Story of Lumber, The Story of Particleboard and The Story of Pulp and 
paper. 

American Forests Products Industries, Inc., 1816 N. Street* N.W., Washington, D.C. 20036. The 
Story of the Hardwood Plywood, Products of the Tree Farm, Growth of a Tree Forests and Trees of 
U,S.. It's a Tree Country, The Story of Lumber, The Story of Hardboard and Why We Myst Have 
Tree Farming. 

American Hardboard Association, 20 N. Wacker Drive, Chicago, Illinois 60606. The Story of 
Hardboard and The Wonderful World of Hardboard. 

American Plywood Asi^^'iation. 1119 A Street, Tacoma, Washington 98401. Guide to Plywood 
Grades. 

American Walnut Manufacturer's Association, 666 Lake Shore Drive, Chicago, Illinois 60611. The 
Many Faces and Moods of Walnut, American Walnut-The Aristocrat of Fine Cabinet Wood, 
Growing Walnut for Profit and Pleasure and Walnut Veneer Types. 

American Paper Institute, 260 Madison Avenue, New York, New York 10016. How Paper Came to 
America, How You Can Make Paper, Of Paper and Opportunity and Paper Industry-Fact Sheet. 



122 



;\!»|iala*'tuan HardwiMnl ManufacturtTs, Inc., 414 Walnut Strwt. Cincinnati. Ohio 45202. Thv Story of 

Appalachian Uaniuoods. 

Hordon Chi>micairompany, The, Division of the Borden Company, 350 Madison Avenue, New York, 
\fw York 1CKH7. Elmer's Wotui-^luifm Hamibook and Workinff with Elmcr^s Epoxics. 

CaHfornia Redw^Hni AssfKiation. 617 Montgomery Street, San Francisco, California 94111. Our 
(irou'ing HctitaHnis. The Story of the Redwood Forest. Story of the Redwood Lumber Industry, 
(UuinK of Redwood, StrenKth of Redwoiid and Pn^perties and UBes of California Rcdwotfd. 

Clover Manufacturing Company, Norwal, Connecticut. Swateh Book and Coated Abrasive Book. 

I)e\ ilhiss Company. The. 2<W Philipi Avenue, Toledo, Ohio 43601, Spray Gun Motion Study, The 
ABC's of Spray Equipment, and Making the Most of the Spray Painting Method. 

DulNmt Seru»s, Automation and Employment, E.I. DuPont de Nemourfi and Company, Wilmington, 
Delaware. The Story of Technology, Man and His Work and others. 

Fine HardwcHKls A^siHMation. 666 Lake Shore Drive, Chicago, Illinois 60611. Fine Furniture, Fine 
Uardu inuls Seleetorama and A World of Fine Hardwoods. 

YotA Mou»r (*ompany. Educational Affairs Deparunent, The American Road, Dearborn, Michigan. 

.4 History of Measurement and The Evolution of Mass Production. 

Franklin (Hue Company, Industrial Adhesives. 2020 Buick Street, Columbus, Ohio 43207. Franklin 

Tips fur Selecting the Right Adhesives. 

tiardwmid PlywcKid Manufacturers* Association, 2310 S. Walter Reed Drive, Arlington. Virginia 

22206. Design Procedure for the fhund Absorption of Resonant Plyu*ood Panels, Veneer and 
%'ersatile Hardwood PlywiUnL 

Industrial F<>restry Ass(K*iatson, 1410 S.W. Morrison Street, Portland Oregon. West Coast Tn^ 
Farms drawing Trees for You and Douglas Forestry-Then and Now. 

Irwin Auger Bit Company. Tht\ Wilmington, Ohio 45177. How to Know the Size of a Bit and How to 
Select, Vse and Care for Wood Bits, 

JohoMin Wax. Consumer Education Department. Fl. Racine, Wisconsin 53403. Furniture Finishing 
Methiuls and Finish Care and Handy HintS"First Aid for Furniture. 

Mahogany Asscu-iation, Incorporated, 666 North Lake Short Drive, Chicago. Illinois 60611. What 
Everyone Shi)ai(i Know About Henuine Mahogany. 

National Forest Products Association. 1619 Massachusetts Avenue, Washington D.C. 20036. 
Opportunities Ihi limited for Careers of Prestige and Profit in the Forest Products Industries. 

National Oak Kliiormg Manufacturers' Association. 814 Sterick Building* Memphis, Tennessee 

;J8nK!. Architects* Specification Manual and Oak Floors for Your Home. 

Southern llardwcMHi Lumber Manufacturing Association, 80.5 Sterick Building. Memphis, .inessee 
WM):\. A Ouide to the Physical and Working Characteristics of Sfwthern Hardwintds, 

Southern Pine AssiH'iation, P.O. Box 52468. New Orleans. Louisiana 70150. The Southern Pine Story 
and Ten Lessons in Forestry, 

Stanley TihiIs Division. Stanley W<irks, 600 Myrtle Street. New Britain, Connecticut imm. Steel 
Sffuare, 
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Slut*' litiivorsiiy ('«iii<*K«< nf Fort'xir.v. Syrat-UHt' University. Syracusi*. Ni-w York 13210. Tlw Story of 
Your ChrtHtmas ?>«•»•. Inw Pi'st Lvaflvt ik'rics and When You Arc in thv Woodx. 

U.S. nciutrtmi'nt of Agrifuhurt*. Vorvsi StTvitv. WashinKton. D.C. 20402. (\tnst'rvtition Avtivitiea for 
Youn^ /*«•«•/»/«'. Fort'st Insct tK litui Disi-nsrs. Forests and WildUfe, Making Paper From Trees. 

U.S. Voreni Prmiutts Laboratory. Inforniati«»n S«'rvii'i'«. MudiHon. Wisconsin 53705. DiHdentIs from 
WtHui Heseareh. 

Unitfd Siaifs P!ytt<»«Hl Corporation, 230B Superior Avunui-. Kalamazoo. Michigan mm. Adhesires. 

Wt'st Coast Lumlu'r Insptnlion Hur»'au. 1410 S.W. Morrison Strwt. Portland, Ori'Kon 9720.«». Cradinft 
Ruler. 

Wfsit.rn Ri'd C».dar Lumht-r Association. 4403 Whitt-Henry-Stuart. Sfattk'. WashinKlon. 

\{iHs and \(iHinf{. 

VVfsi«.rn WimkI Products AswK-iation. Ywrn Boulevard. Portland. Oregon 97204. Information About 
our Forests and Products. 

Weyerhaeuser Company. Hon A.76. Tac»»ma Building. Tacoma. Washington 9H401. Let's Learn 
About the Fort'st. Forest Paekvt. Teacher Packet. Treasure of the Timbcrlands and The 
Weyerhaeuser High Yield Forest. 

Worden and Company. Incorporated. 1827 Jefferson Place. N.W.. Washington. D.C. 2CMKW. How to 
Paint Your Woitd Home. 

Selected Sources for Occupational Information 

The agencies and ass<K iations listed will provide, upon request, information about occupations and 
professions specifically related to their fields. 

WOODS/CONSTRUCTION 

American Federation of Lalwir. C<mgress of Industrial Organizations. Building and 

Construction Trades Dept.. HIT, Ifith St.. N.W.. Washington. DC 20006. 
American Institute of Interior Designers. 673 Fifth Ave.. New York. N.Y. 10022. 
Archeology Institute of America. 100 Washington Square East. New York. N.Y. 10003. 
Associated Oeneral Contractors of America, Inc.. 1957 K. St.. N.W.. Washington. n.<'. 

mm. , J - r 

Botanical .ScK-ietv of America. Dept. of Botany. Indiana University, Bloomington. Ind. 4<40.». 
BnitherhoiKl of Painters. Decorators and Paperhangers of America. 217-219 N. Sixth St.. 

Lafavette. Inc. 47091. 
National Association of Home Builders. 1625 L St.. N.W.. Washington. D.C. 20036. 
Notional Association of Plumbing. Heating-Cooling Contractors. 101 6 20lh St.. N.W., 

Washington. D.C. 2W)36. ^ ^ ^ ^ 

National Association of Real Estate Boards. Department of Education. 36 S. Wabash Ave.. 

Chicag«». III. H0603. . ^ » ^ 

Natiimal Paint. Varnish and Lacquer Association. 15W) Rhode Island Ave., N.W .. 

Washington. D.C. 2{MK)5. . 
National Rmifing Contractors Association. 300 W. Washington St., Chicago, III. mm. 
S<K-ietv of American Foresters. 1010 16th St.. N.W.. Washington. D.C. 20fl<J6. 
Structural Clav Products Institute. 1520 18th St.. N.W.. Washington. D.C. 200,36 



ErJc 124 



EyillPMENT AND FURNITURE LIST 




HA>iDTO(llii J J II I (««H.i IJ 3J 



\\\\, SkfMih «u "l 
B;ir. Wrct kin^ 

Hi thuis. MiiUltt'slH "J 

Bit. Aiiijor isi ti 

Hit. ( •mibiitaiHMi ttrtU aiui 

luinilvfs I > 

Kit. ( ftnslMn.it<«tn ^iritl asu! 
onintiTliitrv <svn 

Bil. I'kvirk-ian's 

huhtt^ si/i- ^ to .V* 

Kit. t:\lcnsi4iii ilS') 

Bit . h»rsttti-f < hraci- wl > 
siAs i». H. 10. t:, 14. Iti 
h> t<«lits («f an itu!) 

Bit . hMfMfUT « m,u'(iitu' sci i 
* shank; si/fs JO, 
I^. M, Hi in l<Mhs »if an ituli 

Bh. Muhi spur (siU 

set o{ I !: si/cs ' 1" 

h\ lf>ihs; plus 1 I and T 

Bit, f*lntfi«tUT<si'tj 
si'i 4»i >: si/i s ^ 

s H". r- 

Bil. Sirii\<lri%iTis4 tl 

Bit. Uisl. I Jivtriiian s 

1 H" \ !H" Hith square* fanji 

BliH'k. Sanding 

ruhhtT. lo use* 2*« \ 
papiT 

Brair. Katili lO") 

Braiki l. Savi h4irMMpaif) 
steel: 12" X 4" hmiKT 



X 



\ 2 
X 4 



X X 1 



X 
X 



X 

X 

X 

X 
X 



X 
X 



X 2 
X 2 



X 

X 

X 

X 
X 



X 
X 



X 
X 

X 24 



X 

X 2 



BriHtni IHish 
IH" in length 

Bntsh. B^'iu h 

Bumishi*r 
nnind u-mpeml siwl: 4*i" blade 

i aMfHT, InMdv 
vflid nut 

S4)lfdnut 

Caliper. Out?i}de(6'*) 
S44id nut 

Caiipcr. Outskte(8") 
si^id nut 

(an. Oiiv waMc 
10 gallon capacity 

Can. Safety <lql.) 

Can. Safety Ci gat.) 

Clifse!. Bat! (MM) 
.V blade: sires W\ W\ V\ V r 

ChtHi*i. Car\*ing<%ell 
Nt*t of 6 ehsKcIs and 
gauges; appn^x. Mng 

ChiwI. (MHtgc. InMde (mm) 
si/e^ ' 4 . .1/ « , * i . '« .1 

Chisel. Ckmge. (^f^ide (mM) 
set irf 5; sizes .18". 



X 

X 

X 
X 
X 
X 
X 

X 

X 
X 

X 

X 
X 



stM »f h; sues '4", .V8. 
5 «•'. y,'\ J" 

Chist'l. W<KKi iurning(M.n) 
»ncfaH IcniElh al 17" 

t"in'k' Cuncr 
tap. I" t<» H" dianic'fcr 

Clamp. Bar(.W) 

("tomp. Bar (•*«••) 
( lamp. Bar (M)") 
Clanip. "C* (3") 

aamp. "C" <4") 



X 
X 

X 
X 



X ft 

X 24 

X t 

X 2 

X 2 

X 2 

X 2 

X 1 

X 4 

X 3 

X 12 

X 4 

X y 

X 3 

X 4 

X 3 

X I 

X 6 

X 6 

X 2 

X 4 

X 4 
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EQUIPMENT AND FURNITURE LIST 



HAND TOOLS 







a 




i 






N 




Clamp, *-dCi"> 




X 


4 


Ctemp. 


X 


X 


4 


CkifTip. CfVftcf 
J*' capactiv 


X 


X 


4 


Ciamp. Fi%turc<M:0 

Uyf ufif wiih *^4** pipe 
• • 


X 


X 


6 


Clamp, Hand^Tcw imh 3 0) 


X 


X 


6 


(lamp. Handwfvu tm^.O) 


X 


X 


6 


Ciamp« Hand><*rew (no. ! ) 


X 


X 


12 


damp. HandfiiTcw im.2) 


X 


X 


12 


Clamp. HandfMTC^ <no. 3) 


X 


X 


6 


Clamo Mitn? framt? 




X 


J 


t1amp. Spring ino. 2) 


X 


X 


12 


Compa^H. PiMictI 


X 


X 




CiHintersink Bit 
ifor brace) isci} 
M/v 5 8*' and ^ 4" 


X 


X 


2 


Cinintcrsink. High Speed 
shank, ' i * si/c 


X 


X 


2 


Cutler. GlasH 


X 


X 


i 


Die. LeueriMn) 
J ' 10 cnaractcr ncijtnt 


X 


X 


i 


Die. Number (mM) 
.1 \t*" charaiiLT height 


X 


X 


1 


Dtvtdtrr. Wing<6"' steel) 


X 


X 


2 


Dowel Centers ( pai r« M set ) 
5/16-'. 3'H-\ »/,- 


X 


X 


1 


Dre«5ier« AersKHe wheel 


X 


X 


I 


Dnlt. Hand<' 4") 


X 


X 


4 


Drill. Hand (3/8") 


X 


X 


1 


Drilf Stand (fractional) 


X 


X 


1 



DriiK TMia. Stra^hf fdiank 
(fradbnal 

high speed, number 2 Mitrse 
Taper Shank: 5/8*'.r* by Hthn 

Files (asMfricd sizes. shafK's. 
and cuts, mth b ndkn^. as 



t 



for twtM drills from 
1/16*' to ' by 64ths 



z: t ^ ^ 
8" Flat Bastard 

tXnihle-Cui 
1«" Flat Bastard 

t^nibic-Cut 
b'j Haif-nwnd Bastard 
H" Half-round Bastard 
to" Half-round Bastard 

Haif-niurd Sccond-Cut 
10" Half-round ^*cond**Cttt 
H'* Mill Seamd-Cut 
10" Mill Second-Cut 
H" Rai-iail Scc€»nd-Cut 

lK4Hind. SlinO 
8" KiHind Sec<»nd-Cut 
10" R^mnd Second-Cut 
t%" Slim. Taper Single^Cut 
N" Square Sec^nid-Cut 
8'* Square Sminnh 
10" Vixen 

^Half-round) 
H" WiUfd <Flat)C4^rse 
10" WiH«J tRat)C4Mirse 
H" Cabinet 

(Half'i^Hind) 
10" C abinet 

llfalfnuind) 
10" Cabinet Bastard 
Basp 

<Half-nnind) 
10" Cabinet Bastard 
Kasp 

(Half'ttHind) 
ft*' Slim. Taper Singie-Cul 

File. Auger bit (7") 

File Card and Brush 

L. brush P/i" % 5" 

Funnel 

Ouage. Auger bit 
guaging hirfe depth 

Guage, Drill, Fractions 



X 


X 


2 


V 


V 
A 


I 


X 


X 


2 


X 


X 


2 


V 

X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


2 


X 


X 


3 


X 


X 


6 


X 


X 


2 


X 


X 


I 


X 


X 


1 
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EQUIPMENT AND FURNITURE LIST 




Gtugc. Markifii; 

Gunge. Marking (d<mbtc bar) 

Uuagc. SvTCtt piuli 

with 22 pitches fnm t« 40 

Ciu4gc. Wire and 
<iheei mcia! (American) 
si/cs 0-36 

Guage, Wire and Sheet metai 
(U.S.S.) sizes 0-36 

Gloves, Leather (pair) 

Goggles. Clear c^servation 

Grease Gun 

Hammer, Claw (7 oz.) 

Hammer. Claw ( 13 ca.) 

Hamm«*. Claw(]6oz.) 

Hammer, Magnetic 
standard upholstered 

Hammer, Soft face (4 oz.) 

Hose, Air 
25' X 14"; heavy dutjr 

Jig. Dowelltng 
with guides 3/16". 1/4" 
5/16". 3/8". 7/16", 1/2" 

Knife, Putty 
approx. i" W: flexibie 
tool steel blade 

Knife. Sloyd 
blade approx. 2 5/8" L 

Level (24" long) 

Mallet, Hardwood 

Mallet, Rawhide ( 10 oz.) 

Miter Box 
26" X 4" bark saw: 
H'* right anjijle cap. 



X 
X 
X 



X 
X 
X 



b 
2 
I 



X 
X 
X 
X 
X 
X 

X 

X 
X 



X 
X 

X 
X 



X 
X 
X 
X 
X 
X 

X 

X 
X 



X 
X 
X 
X 



1 

4 
24 

I 

3 
3 
3 

2 

2 



I 
4 
4 
1 



Nail Set (1/16" tip) 

Nail Set(3/32" tip) 

Nipper, End Cutting (6") 

Ni>22le, Blow gun (air line) 

Oiler. Bench 
'/," or V'l" pt. sixe, 
5" sti^ight sptmt 

Oiler, Pump 
5 oz. capacity 

Oilstone, Carving tod 
slips («et) 

Oilstone. Combination, India 
course and fine gHt; 
8" X 1" X 2" 

Oilstone, Combination 
Silictin carbide coarse, 
fine; 8" x 1" x 2" 

Oilstone, Gouge slip 

Pan. Dust (12" steel) 

Plane. Block 
1 5/8" cutter 

nsne Iron. Dcmble 

Plane. Jack ( 14" L) 

Plane, Rabbet 
4"L: 1" cutter 

Plane. Router 
with .1 cutter* ('4", '/i*' and V) 

natie. Smoothing 
length: 9" blade 
width: I V." 

Pliers, Combination (6") 

Pliers. Comhtnatiim <8") 

Piters. Diagona}Hiitting(6") 

Pliers. End*cutting 



X 
X 

X 
X 
X 



X 
X 
X 

X 
X 
X 

X 

X 

X 
X 
X 
X 



X 4 

X 4 

X 1 

X 1 

X 6 



X X 1 

X X t 

X X 1 

X X 1 



X 1 

X 1 

X 3 

X 24 

X 8 

X 4 

X 4 

X 6 

X 2 

X 2 

X 2 

X 2 
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HAND TOOLS 



EQUIPMENT AND FURNITURE LIST 




H^d Tooiii 



Pliers. ViMT-gnp 
wrench c7'') 

PnMracim, maA'hiniM** bevel 
iT' blade 

Punch . Center ( set ) 

Kute. Flexible 
Steel tape (^*) 

Rule. Fle^Ltbie 
Sfeet tape (10"> 

Rule, Flexible. 
Sieel tape (SO ) 

Rule.$teeht2-) 

Rule. SteeU24'*) 

Rule. SteehM") 

Sanding Drums (net) 

Saw. Back (12") 

Saw, Cciping 
h'/i" L. pin-end 

Saw. hack (hand) 

adjustable to receive 
9-!2" blade 

Saw. Hand. Crosscut 
22*'-IO pi»im 

Saw, Hand, Rip 
26'*-5Vj point, straight back 

Saw, Jewelers C4") 

Saw» Keyhole 

10** taper; round blade 

Saw. Veneer 

Scale, Architect's 
graduation 3/32' \ 1/8" 
3/I6-. 1/4", 3/8-', 1/2" 
3/4'\ I". V/2". 3", each 
equalling t"'0" 

Scissors 18'*) 



X 2 



ScTaper. Cabinet 



X 4 



X 


X 


2 


Scraper. Hand 


X 


X 


b 
















X 


X 




Screwdriver. Cabinet tip 


X 


X 


2 








(4" and b") 








X 


X 


4 


Screwdriver. Uflset Phillips (set) 


X 


X 


1 








Screwdriver, Uft'sct ratchet 


X 


X 


t 


X 


X 


4 
















Screwdriver. Offset 


X 


X 


2 








dfraigni shu tseii 










X 


1 


set of (ipi* «rf ^/lt»" 














*) 32" and II/32" 










V 
A 


8 

o 


•TV 1 VV* Ul I • V» f ■ lllii i|J^ \ 9V« 1 


X 


X 


2 








set of pt>ints 








V 

A 


V 


o 


f lUliSl'VI ^ », 4v, 








X 


X 


3 


3tTewonver. apirai raiinci 


V 
A 


Y 


J 


X 


X 


2 


3irewunvcT« sianiiarQ oii 


V 
A 


V 


5 








(round blade) (set) 








V 

X 


V 

X 


o 


hUH4^ 1/4" 














S/lb", .VH". 1/2" 








V 




D 
















Screwdriver. Standard bit 


X 


X 


2 








(' stubby*) square shank 








X 


X 


1 
















Shield, Face 


X 


X 


12 








Soldering Copper. 


X 


X 


I 


X 


X 


4 


Elewiric (ttOW) 














**" wpper lip wttj> stand 








X 


X 


1 


Snips. Tinner's. Straight (no. 8) 


X 


X 


2 








Spiikeshave. Convex bottom 


X 


X 


4 


X 


X 


1 


Sp4)keshave. Straight 


X 


X 


4 


X 


X 


1 


Spray Gu 1 0utfit 


X 


X 


1 




X 


4 


S<]uare. Cottibinatton( 12") 


X 


X 


12 








Sijuare. Combtnati^m (set) 


X 


X 


\ 


X 


X 


1 


(with pn^tractor and 














center head) 12" 














Square. Steel framing 12" % 24*' . 


X 


X 


6 








Square. Try (h**) 


X 


X 


12 


X 


X 


4 


Square. Try (12**) 


X 


X 


4 
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Supicr. hand 
H'i**; throat ik-pth 4** 

SctH)I. Siudcni's adjustable 
14** svat «ith back 

Stop. Bench 

lapatiii IHc. M (T.S. standard) 
*4-2<>. > HvlN. H lb. 
" Uvi4. I V oHUpletc Htih 
dte st^Kk and tap wri*ni*h 

iapaf^JUic. NF(S.A.HJiset) 
2^> lb 24. ^ 
^ fd-KK 20. complete with 
die M<Kk and tap wrench 

TBeveM^'l 

Trammel Points 

Thangte. M) dcj^rees- 
W) degrees <H") 

Triangle. 
45 degrees iS''} 

T Square 
minimum st/e 24*' 

Vise, BcMih Drill V »»|Vni!ig 

Viso. Ma^fnnisi's befu ii 
s%\tvel base. V jau. 4'4" upiMiing 

Vise. Miter 

Vise. S\\i\el 

2** iav\. rapid pi^-^auMiin^ 

WreiKli. AdjuNl.ible end 

Wrefufs. Adjtisfahle emh^") 

r 

Wreneti. Adjustable end i M^') 

Wrcmh. Adjustabie end i\2"} 

Wreijch. Allen ke\ 
tlie^) <seU 
set iticludes sizes 
nunttvrs P ; -12 

Wrench, ilpen efuhsi'tl 
si/e 



X 

X 



X 
X 
X 



X 
X 



X t 

X 0 

X t> 

X 1 



Wa'tieh. Sk^ket 
<.V8" dri\el (scO 
H) picix SQX, 7 Mandard 
s4Kkets: .V8"-3 4" bv Ibths 



X 2 

X 2 

X 1 

X t 

X 1 



X X 1 

X X 2 

X X i 

X X ! 



X 
X 

X 
X 

X 



FABRKATING MACHINES 

Buffer. PcdeMal 

C ompress4>r. Air 
120 p.s.i,: motor l*i HP: 3«phai»e: 
2i\H 4H- 220 V: M) galUm tank 

Drill. Hlevlric. PitrtabkM.V 

Drill. Flectrie, Portable C^'*) 

Feeder. F.-Z. Self feeding. 
.1 speeds kn^ard and back, V belt 
drisc. 110 wAx and 4 rubber fecvicr rolls. 

Cirinder. Fdjje tcnil (bench) 
r' \ 7'* niiHiei including one 
tine grit and one ctiarNc grit 
wheel: motor * »HP: (^•eyele: 
llOV with overload protcctiiin 

(Jrinder. Oil T*h»1 

fliMir nuHlel 2-l* /*%h** 
iMlstcme; wheel, one e»»arse 
and one fine grit; * :"x8" 



emerv wheel: 
^lO-cvcie 



iHP: tlOV: 



.fitintertS"! 
long bed: fl^KU" tnodel: 
niotin- *;HP: W)-cvele: 
.Vphase: 208V or 220V: 
uith magnetii' switch and 
iwerload pnMeetitm 

f.athe. Wmni turning 

12" swing, minimum .18" 
belween center: nh%t<»r HP: 
hi) cycle; 2<^V or 22<JV; 
.Vphase: with mounted switch 
and iwerkvad prineetiim; to 
include cup cx*nter. spur ix^nter. 
^ face plates, iinc 6" ti^il 
rest. 1 u%^\ supf^irt bast*. 
1 kiUH,-k-out base* 

IMatie. P4»rtable. Kk\iric 



X 
X 

X 
X 



X 
X 

X 
X 

X 
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Prvss. DrilhlS' X X 1 
15" capadtM variable sjvcd: 
ntm^Hcr 2 Mt»r^c tapiT in >ptndlc: 
fliHir ftiiuld: kf> i'hiuk; 
tilting standard tahtc: ^i(h 

* iHP. .^'pha>v mo(4>r, and nia^ficfic 
Nuitch and Marfcr 

Pross. I rio. 12 hmiapadty X X I 

hydraulic jack, heated 
platens, lie) vohs« jaik 
iir ptvss ^uage. asvined dies 
and plunders. 

Press. Veneering and laminating. X X I 

air pinver i^peratcd. 20.000 lbs 
elampinM force, for flat or 
curved work, uses bladder for 
clamping force, portable. 

Router. Portable. Hiectric X X ! 

* 2 or " HHP motor 

Router Shaper. overarm. X 1 

l^niversal mtitor develops 2 h.p.. 
14" \ 18" table with miter 
sUit. head travels venically. table 
fence halves indefHMuienfaK. and 
adiiistabk- fvintt to rear. 2.^) \oli. 



Sander. Hk-lt. Portable, f lecihe X X 1 

.V X 24" or 4 ' X 24". 115V AC 

Sander. C ontbinatitiit belt X X ! 

and dtsi.- belt: 
12" disc. lltHir nuclei; 
motttr f HP. 50'cvcle. 2imV or 
220V: .Vphase: tnai^nvttc 
switch and starier 

Sander. Finishtn^^. Pt»rtable X X 1 

t-lectric iheavv diM>) 

Sander. HandbUkk stroke X X I 

fi" belt v\ith sock cap. 4" 
thick. <fO" L; mott»r 1 HP: 
.Vpftase; M)-evcle; 20K or 
220V vv$tli magnetic switch 
and staitet 

Saniler. Spindle X X 1 

19" oscellatinjLt abrasive 
slee\es. flin^r stand: mnl*»r 
»;Hp. Vphase 2im or 22(>v 
with magnetic swtuh anti starur 



Saw. Band. WmKleuiting 
14" ficwr nHKlel; nwun Vi HP. 
W-eyelc. 2tt?Sv or 22tH . 
.1-phase vvhh magnetic sw itch 
and Marter or 20" nxidcl* 
motor U iHP. 

Saw , circle, pt^rtahle 
p*mer. 4*/' dia.. blade, 
nu^iir antps 4.5, length 



X X I 



HP 



5 H" dia.. arb4>r hole. 



Saw . Circular. Pow er 

H)" fiiHir mtHiei with motiu* 
P. HP. tiO-eycle. 2CWV i^r 220V. 
.VphaM.' with magnetic swhch 
and starter or 12" miniel. 
motor 5HP 

Saw. .ligtviToll) 
24"; metal stand: mot4>r 
'iHP. h0-c>e!e AC llSV 
with magnetic switch and starter 

Saw. Radial-arm. Power 

10" saw complete with stand, 
table extensions: motor totally 
encl<»ved and fan ci«iled: motor 
2HP. (>0-cyc!e. 2<WV or 220V. 
.^'phasi*: with magtuMic switch 
and starter 

Saw. Sabre (bay(met) 
portable; heavy duty 

Shaper. Spindle (HiHtr m<Kicl) 
etimpiete with interchaniseahlc 
spindles 5/ lb". !/2". .V4^-. 
and t" adjustable fence, hoid 
down guides and fence guard 
assembly: miTtw IHP. 50-eyclc, 
2tWV or 220V. .Vphase, ineluding 
reversible switch and iiverload 
pntteett«in 

Surfacvr < single surface planer) 
12" X 5" cap: flcwK 
miidel: motor .IHP. 50-evclc. 
20HV or 220V. .Vphase with 
magnetic switch and starter 
and merioad protectiim: ifr 
IH" in 20" cap: flmr 
nutdel: motitr 5HP. W)'e\*c!c. 
208V or 220V with switch and 
overiitad pnitection 



X I 



X X I 



X X I 



X X I 



X X f 



X 1 



X X 1 
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I'liipianc. o** width cutting 
itip^u'ity. depth I S*'. h 
cuii^is. niHcr slot on 
tabic. *4 h.p.. ^ phase 
motor. 22i) w\is. 

Wi*fdor. |-kvtronU Cf!uf 
IVnotratcs 2** of vhmk\, 4 
tubes. ptJilable. 115 volts. 
I?* amps.. 1,V cmx, cables, 
li^hu eight hand js^un. 



BiMU'h. IK'mons! rat ion 

I **** \ 2S'' \ N)*' lahte lop 

Bench. W4HHh\4trkiii^ (2 plaice) 
2*4'* X \ M**: 

hard maple tifp: ^chhI 4)r 
metal: basi- units 36** W x 21** D, 
overall K*nch heiijht 
.U*^"* ttiih 2 Vises 

Bench. W*HHi\M»rKin>:c4 place) 
2*4** \ 54'" \ M"": nuninted 
on .W W X 2I**U \ .U**H 
base units ol \\iHK\ or metal: 
h:trd maple top: with 4 vises 

B4Hikcase 

. upro^i. «r'H \ 10 " to 12 *11 
"2 *1.: adjuNlahlc sheUcs. 
\\o«id i)r met;il 

Cabinet, Filin>» 
4 drawers; 

52 'H \ I5* VV X 2H«/ |) 

C abinet. hinishinj^ (storage) 
Meet consiructi4MK 
adjusi;ible sheKes. 2 do«?rs 
with Uwks 

< abinet. Machine acLVssorv 
.^6**W X 210 X H. 
yMHHi or metal: 2***' \ 22** x 54*\ 
maple top 

( abinet. Nail and 
scre^ stitraj^e 

22* J \ 4M'*; see-through 
plastic drawers 



X I 



X ! 



X X } 
X X 8 



X 2 



X 2 



X 2 



X 1 



X 1 



X i 



cabinet. Stt^rage 
.^2W :i 22' D X WH: 
7 shelves: w<hkI or metal 
ainstruetton 

C^abinet. Tind stiiragc 
approx. bT' \ 22"D x «4" H 

Chair. Teacher's 
welded sfecl eimstruction. 
swivel, with callers 

C ompressor. Air 

120 p.s.i.. IViHP, 2m\ 
uHH^fr: no galk^n tank 

IK*sk. TeachcrS 
42 " % W * X 2*I"H. 
welded steel eonstruLiton 

Drving Chamber. 
.Vx.Vs«\ 220 vott 
heating element, 
circulating fan« 
autiintatic atnin»l system. 

Dust Collection System 

F\tensi(m Cord 
heavy duty: gnninded. 25' 

Fans. Portable, 
no volt. 14 ' blade, 
guarded fan blade area« 
4" rubber wheels. 12' ct^d 



ri>tar\ initters. feeding 
rate 20-40 lbs/ hr. ptmabtc. 
220 volt, equipped with mercury 
breaker switch tn cut miHiH" for 
safety. 

Feneil Sharpi*ner. Standard 

Pnijector. Filmstrip(35mm) 
and slide (2" % T*) 

Pn>}ector. Motiim ptclure. 
Simnd 

l*nMeilor. Overhead 



X X 

X X 
X X 

X X 

X X 

X X 



X X I 
X X 2 

X X 2 



Fire Blanket 


X 


X 


1 


hire F.shn^uhhcr 


X 


X 


3 


Kirsi Aid Kit 


X 


X 


1 


(iratiuiacor. 4" wide 


X 


X 


1 



X 
X 



X i 
X 1 

X i 
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Rack. Oluc Clamp 

Rack. Roll. 
Wrapping papt*r i24") 

RclrimTator. 110 volt. 
>cH* tk'lrosfittj». >tora^f area 
IH*' dwp. 22" v\uk' and 
•V long. 

SiTCcn. Pr4»iccfion 

Sprav B<Hith. Dry 

approx. si/c 5'W s 7 h x 4*' 
Wiirktng depth, ^lith flrc 
deflective curtain and paint 
arreMor filter wclls 

SiiK'k Cans. 3 shelves 
20** wide. .V i' long and 
.V high. 4"' nibher whecK. 

Tabic. Drafting 
meraii M/e appn>x. 
.18" % 2H" % .WH. wiKHi 
or meial i»r in era!! si/e approx. 



X X I 

X X I 

X X I 

X X I 

X X i 



X X 



X X ! 



jt 48- % 2^"H. w«hk1 



or metal 

Table, therhead pri»ject«ir 

Table. Finishing 

l^*' \ 24*' X 5<r'; pfv 
w«hk{ top. k-^nercd with 
ga. gaivani/cd steel 

Table. Spraying 
top si/c SO" diameter: 
with la/y susan; bearing 
attached t() nut side 

Tank. PEG. 220 volt 
heating clement. 
thernuKlisi'. safety switch 
and pimer pane!. 2* x 2' x 4' 
litng fiber glassed biix with 
lid and pilot light. 

Testing Machine. 
Universal. 20.iH^ lbs, cap., 
hand hydraulic toad 
application, ram travel 
4*/^". with accessories 
Utr testing. 



X X 

X X 

X X 

X X 



X X 1 



1 umbler w ith rubber X 
drums, six lb. cap.. 
110 volt motor. 

Vacuum, pcvrtable X 
28 gal. fibre drum 
cap., hivse and miz/ie. 
110 volt nuHor. 

WiMid impregnatHHi 
(WPC) Unit. 
Impregnation vessel, 
surge tanks, 
mtmitmer charge, 
vacuum pump. line, 
guage and gate assemblies. 

WiHKl Study C enter. X 
MiiTi^sciipe. fOx and 
43x piTwer lens. s«»pe 
light, scivpe-aid screen. 

omcave mirror, assttrtment 
of slides. 

kxpfrimi:ntal and rfsfarch eouipmfnt 



Hot Plate. FkxiricilOOV) 

Meter. M*>isture content 
(electrici 

MicrmcHtpe 
lOx Hygenian eyepicix* with 
pointer, tiiple revolving 
m>se-pieces: standard 
<ibjectives: 4x. lOx. 4.1x; 
p!ain stage with side clips: 
fixed in stage eondenscK': 
iris diaphragm: in base 
illuminator 

(Ken 

12-W X 10*'H X lO-'D; 
220V. .Vphase or IIOV. 
single-phase 

Press. Hydraulic. Heated platen 
minimun cap. !2 urns: 
with 12" X 12" platen 



X 

X X 
X X 



X X 



Scale. HiiusehiUd 



cap. approx. 



5 lbs. 



Si'-ile. Lab4>rai4iry 
precisiiin accuracy: 
maximum IhOO grams 



X 

X X 
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Pi»i><tliyiciic {,\yvii\ (PKC;) 



Name Date Sheet No. 1 of 2 



Item No. 










Species 










Size 










Defects green 
Condition 










% of mixture 










Solution temp. 


- 








Inunersed in Solution 










Removed from Solution 










Total soaking 
time 










Green Wt. 










Soaked wt. 
(air dry 30 min. ) 
& date 










Eqmc. 
&c date 










Total wt* 
loss 











Comments 
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• * * 

Dry ill S<*lM*<iul«* Sheet No. 2 of J 



Name 












Item 6< No. 












sequence used 












Drying: Date, 
wt. & temp. 








































































Removed from dxrying 
sequence, date ^ wt. 


































Machining 
dates 













Comments 
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Name Dat e Sheet Nd 
Batch or "run'* Treatment Chamber Sizc_ 



Monomer 



Catalyst 



Percentage 



Size 



# of 
Sample 



Dimen« 



Cu. In. 



Before 
Trt. 



Weight (grams) 



After 
Trt. 



Incr. 



% of 
Incr- 



Comments 



TOTALS 



Monomer gallons, and/or p lnts^ g rams ^ ....^^^.^..^^ cu. in. 

Catalyst g rams 

Dye grams, c olor 

Vacuum time starts finish 

Pressure p ounds 

Soaking time start, finish 

Heat d egrees , time 

NOTE: % of Increase in weight Is found by dividing aiMunt of increase by original weight. 
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"Change shouUI be appreciated and made weteome, n<H avoided or 
resented. As Americans, we've benefited mormottsly from it. T<K!ay, 
change is rampant and nowhere is it more evident than in the field of 
education. We can no longer think in traditional terms. Tomorrow and for 
many years to come, education must recognize the "career" concept which 
included all areas and all levels of career prepanUion." 



Arthur L Malhry 
Ctmmkmoner of Educathn 



